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ADVERTISEMENT. 


The  publications  of  the  National  Museum  consist  of  two  series: 
Proceedings  and  Bulletins. 

The  Proceedings,  the  first  vohime  of  which  was  issued  in  1878,  are 
intended  priniarih*  as  a  medium  of  publication  for  newh'  acquired 
facts  in  biology,  anthropology,  and  geology,  descriptions  of  new  forms 
of  animals  and  plants  acquired  by  the  National  Museum,  discussions  of 
nomenclature,  et<'.  A  volume  is  issued  annually  or  oftener  for  distri- 
bution to  libraries,  while  in  view  of  the  importance  to  science  of  the 
prompt  publication  of  descriptions  of  new  species,  a  limited  edition  of 
each  paper  is  pruited  in  pamphlet  form  in  advance. 

The  present  volume  is  the  twenty-seventh  of  the  series. 

The  Bulletin,  publication  of  which  was  l>egun  in  1875,  is  a  series 
of  more  elaborate  papers,  issued  separately  and  based  for  the  most 
part  upon  collections  in  the  National  Museum.  The}'  are  mono- 
graphic in  scope,  and  are  devoted  principally  to  the  discussion  of 
large  zoological  groups,  bibliogmphies  of  eminent  naturalists,  reports 
of  expeditions,  etc. 

A  quarto  form  of  the  Bulletin,  known  as  the  "  Special  Bulletin,"  has 
been  adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
mdispensable. 

The  Annual  Report  of  the  National  Museum  (being  the  second  vol- 
ume of  the  Smithsonian  Report)  contains  papers  chiefly  of  an  ethno- 
logical character,  describing  collections  in  the  National  Museum. 

Papers  intended  for  publication  by  the  National  Museum  are  usually 
referred  to  an  advisory  committee,  composed  as  follows:  Frederick 
\V.  True  (chairman),  William  H.  Holmes,  George  P.  Merrill,  James 
E.  Benedict,  Otis  T.  Mason,  Leonhard  Stejneger,  Lester  F.  Ward, 
and  Marcus  Benjamin  (editor). 

S.  P.  Langlet, 
Secretary  of  the  Siitith^(m!an  Institution, 
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CONTRIBUTIONS  TO  THE  NATURAL  HISTORY  OF  THE 

ISOPODA. 


By  Harriet  Richardson, 

Collaborator^  Division  of  Marine  InvertehraleB, 


PREFACE. 


The  difficulties  which  meet  the  systematist  are  but  little  understood 
or  appreciated  by  those  engaged  in  other  fields  of  biological  work. 
The  morphologist,  the  embryologist,  the  physiologist  give  him  but  lit- 
tle encouragement  and  sympathy.  Prof.  Charles  C.  Nutting  very 
adequately  described  the  situation  in  his  recent  address  before  the 
American  Association  for  the  Advancement  of  Science  and  made  an 
urgent  appeal  for  cooperation  with  and  leniency  toward  the  man  who 
toils  over  the  ''hard  and  often  thankless  task"  of  classification. 

Those  who  have  studied  special  groups  of  animals  or  plants  realize 
tie  difficulties  that  have  to  be  overcome  and  the  problems  that  must  be 
faced.     The  path  is  not  always  easy  nor  the  way  clear. 

In  the  following  pages  the  object  has  not  been  to  give  an  exhaustive 
treatment  of  the  Isopod  group.  The  attempt  is  made  to  bring  together 
by  way  of  introduction  facts  of  general  interest,  describing  briefly  the 
systematic  position,  structure,  habitat,  distribution,  mode  of  life, 
development,  and  other  points  of  interest  in  connection  with  the 
group,  and  to  present,  in  detail,  descriptions  and  figures  of  a  number 
of  new  species  and  genera,  which  are  the  result  of  independent  work 
on  material  collected  by  several  different  parties.  These  collections 
were  made  (1)  by  theU.  S.  Fish  Commission  steamer  Albatross  9,ndi  by 
the  U.  S.  S.  Polos  in  Japan;  (2)  by  Messrs.  Jordan  and  Snyder  in 
Japan;  and  (3)  by  Dr.  C.  H.  Gilbert  at  Panama  and  Mazatlan.  Lastly, 
a  large  number  of  Bopyridae  in  the  U.  S.  National  Museum  collection 
have  been  worked  up  and  also  included. 

No  bibliography  is  given  with  the  general  introduction.  A  bibliog- 
raphy accompanies  each  section  of  the  work.     The  publications  which 
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"  have  been  of  great  service  in  preparing  the  general  account  of  the 
group  and  freely  used  are  those  of  T.  R.  R.  Stebbing,  G.  O.  Sars, 
F.  Beddard,  O.  Harger,  C.  E.  A.  Gerstaecker,  J.  P.  McMurrich,  J.  C. 
Schicedte  and  F.  Meinert,  James  D.  Dana,  A.  Giard  and  J.  Bonnier, 
and  H.  G.  Hansen.  A  large  number  of  other  papers  have  also  been 
consulted. 

Finally,  I  wish  to  express  my  gratitude  to  Dr.  Theodore  Gill,  the 
distinguished  naturalist,  for  his  kindness  in  looking  over  the  work 
and  for  his  many  suggestions  in  connection  with  it. 

INTRODUCTION. 
1.  CLASSIFICATION  AND  SYSTEMATIC  POSITION. 

The  Isopoda  are  a  group  of  Crustacea  belonging  to  the  large  subclass 
Malacostraca,  which,  in  contradistinction  to  the  Entomostraca,  includes 
all  those  forms  having  a  gastric  mill  in  the  stomach;  green  glands, 
functioning  as  excretory  organs,  situated  in  the  basal  joint  of  the 
antennules;  and  not  having  a  free  nauplius  larva,  the  nauplius  stage 
being  passed  in  the  egg. 

The  order  Arthrostraca  includes  both  the  Isopoda  and  the  Amphipoda, 
which  have  in  common  the  following  characters:  The  first  thoracic  seg- 
ment is  permanently  fused  with  the  head,  and  bears  maxillipeds;  the 
seven  remaining  segments  are  usually  free  and  bear  legs,  although  the 
first  free  segment  and  sometimes  even  the  second  free  segment  may 
be  united  with  the  head  to  form  a  carapace;  the  eyes  are  usually  sessile. 

The  Isopoda  differ  from  the  Amphipoda  (1)  in  the  general  form  of 
the  body  which  is  compressed  dorso-ventrally,  while  in  the  Amphipoda, 
it  is  flattened  or  compressed  laterally;  (2)  in  the  fact  that  respiration 
is  carried  on  by  the  abdominal  appendages  or  pleopoda,  which  are 
modified  gills,  while  in  the  Amphipoda  the  gills  are  borne  on  the 
thoracic  appendages;  (3)  in  the  difference  in  structure  correlated  with 
a  difference  in  function  in  the  pleopoda.  The  abdominal  appendages 
in  the  Isopoda  are  usually  broad  plates  or  lamellae,  all  five  pairs  more 
or  less  similar  in  shape  and  size.  In  the  Amphipoda,  the  first  three 
pairs  are  similar  in  shape  and  size,  are  long  narrow  appendages  suitable 
for  swimming,  while  the  last  three  pairs  are  adapted  for  jumping. 

Seven  superfamilies*  or  tribes  are  usually  recognized  in  the  sub- 
order Isopoda.  The  classification  given  by  G.  O.  Sars  is  the  one  now 
generally  adopted.  He  divides  the  Isopods  into  tribes  according  to 
the  following  characters:* 

«The  term  tribe  was  originally  used  by  Latreille  for  subdivision  of  family,  and 
such  was  for  a  time  the  general  usage.  The  history  of  the  group  has  been  indicated 
by  Dr.  Gill  in  his  address  on  Some  Questions  of  Nomenclature  (Science,  n.  s.  IV, 
p.  598,  etc.). 

^The  table  has  been  modified  to  include  the  tribe  Phreatoicoidea.  Other  slight 
changes  have  been  made  also.     See  Sars,  Crustacea  of  Norway,  II,  1899,  p.  3. 
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a  Lejw  of  the  first  pair  chelifomi.     Uropoda  terminal.     Pleopoda,  when  present, 

exclusively  natatory I.  Chelipeka  or  Tanaioidea. 

a'  L€^  of  the  first  pair  not  cheliform. 
b  Uropoda  lateral. 
c  Uropoda  forming  together  with  the  terminal  segment  of  the  ahdomen  a  caudal 
fan.    Pleopoda  for  the  most  pArtnatatory.il.  Flabellifera  or  Cvmothoidea. 
</  Uropoda  valve-like,  inflexed,  arching  over  the  pleopoda  which  to  a  great 

extent  are  branchial III.  Valvifera  or  Idotboidea. 

^  Uropoda  terminal  or  infero-lateral. 
c  Uropo<la  infero-lateral.     Outer  branch  of  the  second  and  following  pairs  of 

pleopoda  two-jointed IV.  Phreatoicoidea. 

</  Uropoda  terminal.     Outer  branch  of  the  pleopoda  never  two-jointed. 
d  Free  forms. 
e  Pleopoda  exclusively  branchial,  generally  covered  by  a  thin  opercular 

plate  ( the  modified  first  pair) V.  Asellota  or  Aselloidea 

e^  Pk»opoda  fitted  for  air-breathing •.  VI.  Oniscoidea. 

d^  Parasitic  forms.     Pleopoda  and  uropoda  sometimes  absent.     When  present 
exclusively  branchial,  and  not  covered  by  any  operculum. 

VII.  Epicaridea  or  Bopvroidea. 

The  following  list  includes  the  numerous  families  which  are  com- 
prised under  these  seven  tribes: 

I.  Chelifera  or  Tanaioidea. <* 

1.  Apeeudidie. 

2.  Tanaidse. 

II.  FLABKLX.IFERA  Or  CyMOTHOIDEA.« 

1.  Anthurida?. 

2.  Gnathiidse. 

3.  Cirolanidfle. 

4.  Corallanid«e. 

5.  Alcironidae. 

6.  Barybrotid«e. 

7.  ^Egidie. 

8.  Bathynomidse. 

9.  Cymothoidse. 

10.  Serolidw. 

11.  Sphaeromida?. 

12.  Limnoriidfe. 

III.  Valvifera  or  Idoteoidea.« 

1.  Arcturidse. 

2.  Idoteidie. 

3.  Cbjetiliidae. 

IV.  Phreatoicoidea. 

1.  Phreatoicidie. 
V.  Asellota  or  Aselloidea. <> 

1.  Asellidic. 

2.  Janiridse. 

3.  Munnidfie. 

4.  Desmoeomidie. 

5.  Munnopsida?. 

a  The  second  name  given  above  for  the  tribe  or  superfamily  was  Huggested  by 
Dr.  Theodore  (iill  in  order  that  the  nomenclature  might  be  more  uniform. 
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VI.  Oniscoidea. 

1.  OniscidFP. 

2.  Annadillidiidte. 

3.  Ligiida?. 

4.  Trichoniscidfie. 

5.  Tylidie. 

6.  Helleriidte. 

VII.  Epicaridea  or  Bopyroidka.« 

1.  Bopyridie. 

2.  Entoniscidje. 

3.  Dajidse. 

4.  Cryptoniscidae. 

Further  subdivision  into  genera  and  species  is  not  desirable,  although 
the  genera  and  species  will  be  constantly  referred  to  in  the  following 
pages. 

2.  EXTERNAL  ANATOMY. 

A.    GENERAL   FORM. 

The  body  is  generally  flattened  or  compressed  dorso-vcntrally,  dif- 
fering in  this  respect  from  the  Amphipoda,  their  nearest  relatives, 
which  have  the  body  flattened  or  compressed  laterally.  The  outline 
of  the  body  varies  considerably.  Many  forms  are  narrow  and  elon- 
gate, the  extreme  of  this  type  being  found  among  the  Anthuridse;* 
others  are  broadly  oval,  almost  circular  in  outline  (the  Serolidae). 
Bilateral  symmetry  prevails  in  the  group  as  a  whole.  The  adult 
females  in  the  parasitic  Isopoda  deviate  from  the  symmetry  of  the 
larval  condition,  owing  to  the  parasitic  mode  of  life,  the  parasitism 
being  also  accompanied  in  some  of  the  Epicaridea  by  a  degradation  in 
structure  of  such  an  extent  that  the  characters  of  the  group  are 
entirely  lost,  their  relationship  being  known  only  through  a  study  of 
the  early  larval  stages  and  through  the  males  which  retain  the  charac- 
ters of  the  group.  Some  of  the  Cymothoidse,  also  parasites,  are  as 
symmetrical  in  the  adult  condition. 

Sexual  dimorphism  occurs  only  in  the  parasitic  tribe  Epicaridea. 
The  males  in  this  superfamily  are  four  or  five  times  smaller  than  the 
females  and  are  always  found  permanently  attached  to  the  body  of 
the  female. 

In  both  sexes  the  body  is  segmented,  the  number  of  segments  into 
which  the  thorax  and  abdomen  is  divided  differing  in  the  various  sub- 
divisions of  the  group.  Fusion  of  the  first  and  second  segments  with 
the  head  occurs  sometimes,  and  often  vsome  or  all  of  the  abdominal 
segments  are  coalesced. .  The  Dajidae  have  the  body  very  imperfectly 

«The  second  name  given  above  for  the  tribe  or  superfamily  was  suggested  by 
Dr.  Theodore  Gill  in  order  that  the  nomenclature  might  be  more  uniform. 

&  In  Hyssura  rermiformis  Haswell,  a  member  of  this  family,  all  the  segments  of 
the  IxMly  are  extremely  narrow  and  elongated,  giving  the  body  an  exceedingly  long 
appearance. 
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segmented.  In  the  Entoniscidte  alone  there  is  no  trace  of  segmenta- 
tion whatever  in  the  adult  female,  and  in  the  Cryptoniscidse  but  slight 
traces  of  segmentation. 

Many  of  the  terrestrial  Isopoda,  the  pill  bugs,  and  some  of  the 
Sphaeromidae,  especially  the  genus  SphseT(yina  Latreille,  are  able  to 
roll  the  body  completely  into  a  ball. 

B.    HBAD. 

The  head  maj^  be  considered  as  composed  of  seven  coalesced  seg- 
ments, indicated  by  the  number  of  paired  appendages,  the  last 
coalesced  segment,  represented  by  the  maxillipeds,  being  derived  from 
the  thorax.  The  eyes  may  be  regarded  as  the  appendages  of  a  first 
or  ocular  segment;  the  antennae  and  antennulaB,  the  appendages  of  a 
second  and  third  segment;  the  mandibles  and  the  two  pairs  of  maxillae 
representing  the  fourth,  fifth,  and  sixth  segments;  the  maxillipeds,  as 
already  stated,  represent  a  first  thoracic  segment,  which  is  perma- 
nently united  with  the  head  in  all  Isopods,  the  name  foot-jaws  indi- 
cating their  origin  and  function.     (Harger.) 

A  second  thoracic  segment,  which  is  usually  the  first  free  segment, 
is  also  consolidated  with  the  head  to  form  a  carapace  in  the  Tanaidee 
and  the  Serolidae;  in  the  latter  family  sutures  may  or  may  not  be  pres- 
ent. The  Australian  species  Crahyzos  longicandatus  Spence  Bate, 
as  well  as  Arcturides  comut^is  Studer,  and  Stenasellus  Dollf  us  have  the 
head  and  first  free  segment  of  the  thorax  united  so  as  not  to  articulate, 
although  they  are  separated  by  a  suture  in  the  first  two  mentioned. 
The  males  of  the  family  Dajidae  also  have  the  head  fused  with  the  first 
free  segment  of  the  thorax. 

Still  a  third  thoracic  segment,  or  what  is  usually  the  second  free 
segment,  is  united  with  the  head  in  only  one  genus,  the  genus  Sphy- 
rapus  Norman  and  Stebbing. 

1.  Eyes, — ^The  eyes,  when  present,  are  always  paired.  They  may 
be  small  and  simple  and  situated  some  distance  apart,  or  they  may  be 
large,  composite  eyes,  formed  of  numerous  ocelli  and  so  close  as  to 
be  contiguous.  Except  in  the  Tanaidae,  where  the  eyes  are  placed  on 
stalks,  which  are,  however,  never  movable,  they  are  invariably  ses- 
sile. The  ocular  lobes  in  the  Apseudidae  are  spine-like  projections  of 
the  carapace  upon  which  the  eyes  are  situated. 

Eyes  are  wanting  in  the  following  Isopod  genera:  Typhlotanais  Sars, 
Leptognathia  Sars,  Tanadla  Norman  and  Stebbing,  Strongylura  Sars, 
CrypUpcope^x^^  Ilapheope  Sars,  Anarthrura  Sars,  Cpe^dchtea  Packard, 
CirolanicUs  Benedict,  Sysceniis  Harger,  Platyarthrus  Brandt,  Tita- 
nethes  Schicedte,  Tanaopsh  Sars,  Calatlmva  Norman  and  Stebbing 
(eyes  imperfectly  developed  or  wanting),  Leptanthura  Sars,  Alaotanain 
Norman  and  Stebbing  (there  are  minute  ocular  lobes  but  no  eyes) 
Pseudotanais  Sars  (eyes  are  imperfect  or  absent),  Anuropus  Beddard, 
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Pleurogoiiiuvi  Sars,  Leptaspidia  Bate  and  Westwood,  NannouLscuH 
Sars,  Dendrotion  Sars,  hchiosoiim  Sars,  Spheenmudea  Dollfus,  Steiia- 
sellvs  Dollfus,  Cae<^o%plideToma  Dollfus,  Hypsimetopm  Sayce,  Mesota- 
nais  Dollfus,  Heterias  (new  name  for  Janirella  Sayce,  preoccupied  "), 
and  Phreatoicoides  Sayce. 

In  a  number  of  species  belonging  to  well-known  genera  eyes  are 
also  lacking.  The  list  includes:  Trichoniscus  cavemicoUi  Budde-Lund, 
Astacilla  cseea  Benedict,  Rodnela  typJdops  Bonnier,  Munell<i  danteci 
Bonnier,  Brackenridgia  cavei*naruni  Ulrich,  Trichoniscus  sty  gins 
Nemec,  Clroluna  cvhensis  Hay,  Moixolistrh  caeca  Gerstaecker,  Aselhis 
cavatums  Schioedte,  Pseudannadillo  carinulatuH  Saussure,  Conilera 
atygia  Packard,  Phreatoicus  typicus  Chilton,  Harponyx  pranhoides 
Sars,  and  Serolis  anartica  Beddard.  None  of  the  Munnopsidae  or 
Desmosomidae  have  eyes.  Eyes  are  likewise  usually  absent  among  the 
Epicaridea. 

Stebbing  says  that  the  explanation  for  the  fact  that  many  of  the 
genem  of  Tanaidee  are  blind  is  to  be  found  in  their  habit  of  living 
ensconced  in  the  sand. 

Many  of  the  blind  forms  are  deep-sea  species,  others  are  cave- 
dwellers,  and  some  have  been  found  in  wells  at  great  depths. 

Structural  degeneration  of  the  eyes  is  found  in  some  of  the  deep-sea 
Serolidae,  no  retinula  being  present,  although  the  vitreous  body  is 
represented  (Beddard). 

2.  Anteiinse, — ^There  are  two  pairs  of  antennae.  The  first  pair  are 
sometimes  called  antennules,  superior  or  upper  antennae.  These  are 
rudimentary  in  the  Oniscoidea,  are  inconspicuous,  never  more  than 
three-jointed,  and  sometimes  wholly  wanting  (Helleriidae).  Usually 
the  antennules  are  composed  of  three  peduncular  joints  and  a  many- 
jointed  flagellum.  The  Valvifera,  however,  are  without  this  multi- 
articulate  flagellum,  all  the  joints  being  consolidated  to  form  a  single 
clavate  joint.  The  flagellum  of  the  first  pair  of  antennae  in  the  Tanaidae 
is  rudimentary  or  sometimes  wanting  in  the  female.  This  is  also  true 
of  Cyathura  Stebbing,  females,  LeptantJixira  Sars,  females,  Jantliopsh 
Beddard,  Jaerop^is  Koehler,  Macrostylis  Sars,  and  Nannoniscus  Sars, 
all  having  a  rudimentary  flagellum  to  the  antennules.  In  the  genei'a 
Anuropus  Beddard  and  Nannoniscus  Sars,  the  first  antennae  have  but 
two  joints.  In  PlaJcarthrium^  Chilton,  the  antennules  have  but  three 
joints,  the  first  two  of  which  are  flattened  and  form  plates  surrounding 
the  anterior  margin  of  the  head.  The  Apseudidie  are  characterized  by 
having  two  multi-articulate  flagelli  to  the  superior  antenna,  the  second 
flagellum  being  sometimes  called  the  secondary  filament. 

The  second  pair  of  antennae,  inferior  or  lower  antennae,  are  usually 
composed  of  five  peduncular  joints  and  a  multi-articulate  flagelliun. 

» Janirella  Bonnier,  a  new  genus  of  Aaeiiiflw  isdesoril>ed,  Ann.  Univ.  Lyon,  XXVI, 
1896. 

^  Chelonidium  Pfeffer  is  a  synonym  of  Phtkarthrinm  Chilton.  i      r^r>.r^ir> 
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MunrwpsU  M.  Sars,  I\ira)aunna  Sars,  Pleurogonium  Sars,  Nfuinonis- 
cm  Sars,  and  Euryc4ppe^r^  are  exceptions,  having  a  six-jointed  pedun- 
cle, and  Eurydice  Leach  has  only  four  joints  to  the  peduncle  of  the 
second  antennse.  In  Plukarthrium  Chilton  the  third  and  fourth  joints 
of  the  peduncle  of  the  second  antennae  are  flattened  to  form  plates. 
Variations  are  found  in  the  structure  of  the  flagellum.  The  joints  of 
the  multi-articulate  flagellum  are  all  united  in  one  tapering  joint  in 
the  following  genera:  Symmius  Richardson,  Erichsmiella  Benedict, 
Cleanth  Dana,  and  Eusyminerus  Richardson.  The  flagellum  of  the 
lower  antennae  is  rudimentary  in  both  sexes  in  the  Tanaidse,  in  the 
genus  Jaeropsis  Koehler,  Edotea  Guerin-M^neville,  Epelys  Dana,  Lep- 
tanthura  Sars  and  Cyathura  Norman  and  Stebbing;  also  in  the  males 
of  Paranthura  Bate  and  Westwood. 

A  few  genera,  Apseudes  Leach,  Stenetrium  Haswell,  Janthe  Boval- 
lius,  Janira  Leach,  Trichapleon  Beddard,  JaniropsiH  Sars,  and  Crure- 
gens  Chilton  are  characterized  by  having  an  exopod  or  antennal  scale, 
movable  and  ciliated,  attached  to  the  peduncle  of  the  second  pair  of 
antennae. 

The  inferior  antennae  in  the  Epicaridea  are  greatly  reduced.  Both 
pairs  in  the  females  of  the  Entoniscidae  are  transformed  into  lips.  In 
the  Cryptoniscidae  they  are  entirely  wanting. 

The  antennae  are  of  great  length  in  many  Isopods.  In  the  genera 
Munnopsis  M.  Sars,  Eurycope  G.  O.  Sars,  and  Arcturus  Latreille  they 
attain  a  great  development,  being  many  times  longer  than  the  body. 

The  greatly  elongated  second  antennae  of  the  Arcturidae  are  supposed 
to  serve  as  a  nursery  for  the  young,  which  for  some  time  after  they 
have  left  the  incubatory  pouch  are  found  clinging  to  the  antennae  of 
the  parent.  In  this  way  they  are  protected  and  are  able  to  receive  the 
nourishment  which  the  parent  secures  for  them  and  for  herself. 

S.  Mouth  parts. — "The  upper  lip  usually  forms  a  plate  projecting 
from  the  top  of  the  oral  aperture  over  the  cutting  edges  of  the  mandi- 
bles, and  may  have  an  inner  plate  lying  parallel  to  the  outer.  The 
lower  lip  is  bilobed,  or  forms  two  pairs  of  lobes,  of  which  the  inner 
pair  is  much  the  smaller."^ 

The  maxillipeds  are  a  pair  of  appendages,  consisting  of  a  basal  part, 
the  protopodite,  usually  composed  of  one  segment;  a  palp  or  endopo- 
dite,  with  varying  number  of  joints;  an  epignath  or  epipodite,  which 
usually  consists  of  one  article,  and  is  aflSxed  to  the  protopodite  at  its 
external  margin.  In  the  Chelifera  the  epignath  extends  within  the 
branchial  cavit)';  in  the  ^gidae  it  is  fusel  with  the  protopodite;  in 
Plakarthrima  Chilton  it  is  wanting. 

There  are  two  pail's  of  maxillae.  The  second,  posterior  or  outer  pair 
is  three-lobed  at  the  tip,  the  two  outer  lobes  being  articulated  to  the 
basal  segment  or  protopodite.     In  the  Oniscoidea  the  posterior  maxillje 

«  Stebbing,  History  of  Crustacea,  1893. 

Digitized  by  LjOOQIC 


8  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.  xxvn. 

are  laminar,  with  only  a  slight  indication  of  a  division  into  lobes. 
The  inner,  anterior  or  first  maxillae  are  typically  composed  of  two 
unequal  lobes,  the  inner  lobe  being  comparatively  small,  the  outer  lobe 
more  robust.  The  ^gidee  have  the  anterior  maxillsB  composed  of  only 
a  single  lobe,  the  posterior  maxillae  terminating  in  two  lobes.  The  Tan- 
aidse  also  have  but  a  single  masticatory  lobe  to  the  anterior  maxillae; 
the  posterior  maxillae  are  quite  rudimentary,  being  simple  rounded 
lobes.  The  posterior  maxillae  are  wanting  in  Calathura  Norman  and 
Stebbing;  both  pairs  are  wanting  in  both  sexes  of  the  Gnathiidae.  In 
the  Chelif era  there  is  a  backward-directed  palp  attached  to  the  anterior 
maxrllae.  ExospJiaeroma  Stebbing  has  a  small  exopod  attached  to  the 
first  maxillae.  The  first  maxillae  in  NdLicora  Moore  have  the  outer 
joint  in  the  form  of  a  strong,  curved  spine,  the  inner  joint  covered  by 
a  cap  at  its  tip;  the  second  maxillae  are  four- jointed.  PlaJcartkriuTn 
Chilton  has  both  first  and  second  maxillae,  consisting  each  of  a  single 
lobe.« 

The  mandibles  are  a  pair  of  strongly  calcified  structures,  often 
toothed  along  the  inner  margin  or  consisting  of  a  single  large  tooth. 
Just  below  the  cutting  part  is  the  molar  expansion.  A  three-jointed 
palp  is  usually  present.  The  palp  is  wanting  in  the  Tanaidae,  the 
Oniscoidea,  the  Idoteidae,  the  Arcturidae,  and  in  the  following  genera: 
ManeaseUvs  Harger,  Cniregens  Chilton,  Pleurogonium  Sars,  Macros- 
tylia  Sars,  hchnosoma  Sars,  Echinoplenra  Sars,  Echinozone  Sars, 
PlaJcarthrium  Chilton,  and  in  the  following  species:  Munnopais  (?) 
australis  Beddard. 

The  Cymothoidae,  the  Limnoriidae,  the  Armadillidiidae,  the  Onis- 
cidae,  the  Corallanidae,  the  Alcironidae,  the  ^gidae,  and  the  Bary- 
brotidae  have  no  molar  expansion  to  the  mandibles,  as  is  also  true  of 
the  following  genera:  u^a  Leach,  Tanaopais  Sars,  Anarthura  Sars, 
and  Munnopsis  Sars. 

In  the  females  of  the  Gnathiidae  the  mandibles  are  entirely  wanting 
and  the  maxillipeds  reduced.  In  the  males  the  mandibles  are  power- 
ful structures,  extending  some  distance  in  front  of  the  head. 

The  mouth  parts  of  the  Anthuridae  are  suctorial.  In  some  genera 
of  this  family  the  molar  process  of  the  mandibles  is  developed  into  a 
sort  of  semicircular  saw. 

With  the  exception  of  the  maxillipeds  all  the  mouth  parts  are  lost 
in  the  males  of  the  following  genera:  Paratanais  Dana,  Typhlotanais 
Sars,  Leptognathia  Sars,  and  Alaotanais  Norman  and  Stebbing. 

The  oral  parts  in  the  Epicaridea  are  much  reduced,  only  the  mandi- 
bles and  maxillipeds  being  distinctly  developed. 

C.    THORAX. 

The  thorax,  pereion  or  mesosome,  is  normally  composed  of  seven 
free  segments,  articulating  each  with  the  other.     Variation  as  to  the 
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number  of  segments  is  found;  first,  in  the  Tanaidse,  in  the  males  of 
the  Dajidse  and  in  the  species  Crabyzos  Imigicaudatus  and  Arcturides 
comutvs^  where  the  first  free  segment  is  fused  with  the  head;  secondly, 
in  the  Serolidse,  where  the  first  free  thoracic  segment  is  united  with  the 
head,  the  five  following  segments  being  free,  the  seventh  segment, 
however,  diflfering  in  this  respect  that  it  is  represented  only  on  the 
ventral  side  by  a  short  sternum,  there  being  no  indication  of  it  on 
the  dorsal  surface;  thirdly,  in  the  genus  Sphyrapus  Norman  and  Steb- 
bing,  one  of  the  Apseudidse,  where  the  first  two  free  segments  are 
fused  with  the  head;  fourthly,  in  the  genus  hcKnmoma  Sars,  where  the 
fourth  and  fifth  segments  are  united  to  form  a  columnar  center;  and 
finally  in  the  females  of  the  Gnathiidse  where  consolidation  occurs  in 
the  fourth,  fifth,  and  sixth  segments. 

In  many  Isopods  the  lateral  parts  of  the  segments  are  produced  as 
broad  plates  on  either  side  of  the  body,  these  plates  being  often  dis- 
tinctly separated  dorsally,  with  the  exception  of  the  first,  from  the 
s^^ents.  They  are  the  epimeral  plates  or  coxopodites.  These 
epimera  in  many  genera  are  firmly  coalesced  with  the  segments  with 
no  sutures  evident  as  an  indication  of  their  union.  The  epimera 
of  several  segments  may  be  fused  with  the  segments,  while  those  of 
the  following  segments  may  be  quite  distinct.  In  many  species  of 
NerocUa  Leach  the  epimera  are  very  long  and  greatly  produced,  as  is 
also  true  of  all  the  deep-sea  species  of  the  Serolidae,  especially  in  the 
males,  with  the  exception  of  S.  antarctica  Beddard. 

The  segments  of  the  thorax  are  more  or  less  equal  in  length,  the 
greatest  deviation  in  this  respect  occurring  in  the  genus  Astacilla  Cor- 
dinor  and  in  the  genus  Arcturu%  Latreille,  where  the  fourth  thoracic 
segment  attains  great  development,  being  elongated  to  such  a  degree 
in  AstacUla  that  it  becomes  equal  to  all  the  other  six  segments  in 
length.  Naesa  Leach  has  the  sixth  segment  of  the  thorax  larger  than 
the  others  and  produced  backward  in  a  bidentate  process.  Hasfioellia 
Miers,  also  a  genus  of  the  Sphaeromidae,  has  the  last  thoracic  segment 
produced  in  a  broad  plate  or  shield  over  and  beyond  the  pleon. 

In  Colanthura  Richardson  the  last  segment  of  the  thorax  is  abruptly 
so  small  and  short  that  it  might  easily  be  mistaken  for  the  first  abdom- 
inal segment.  Not  only  the  last  segment,  but  also  the  first,  in  the 
Gnathiidee  is  very  small,  the  last  segment  being  hardly  distinguishable 
from  the  segments  of  the  abdomen. 

1,  Legs, — ^The  legs  are  usually  fourteen  in  number,  arranged  in 
seven  pairs,  one  pair  for  each  of  the  seven  thoracic  segments.  The 
Gnathiidas  have  but  six  pairs  of  these  appendages,  those  of  the  last 
segment  being  wanting.  This  is  also  true  of  the  following  genera  of 
Anthuridae;  Hyssura  Norman  and  Stebbing,  Cruregens  Chilton,  and 
Colanthura  Richardson.  The  genus  Uropodias  Richardson  is  unique 
among  the  Armadilliidae,  and  Ilarponyx  Sars  among  the  Cymothoidae, 
in  also  lacking  the  appendages  of  the  last  thoracic  gp&°i^'^(^(Jft^£ 


10  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.  xxm. 

these  cases  this  embryonic  or  larval  character  is  permanently  retained 
in  the  adult  condition. 

Many  of  the  parasitic  Isopods,  such  as  the  Epicaridea,  differ  mark- 
edly in  their  structure  from  the  free  forms  of  other  Isopods.  For 
example,  the  females  of  the  family  Dajidse  have  but  five  pairs  of  tho- 
racic feet,  crowded  together  around  the  oral  area,  and  BrancKiopKry^mis 
Caullery,  a  recently  described  genus  of  the  family,  has  but  four  pairs 
of  legs  present  in  the  adult  female.  Phryams  dbdominalis  Kr0yer,  an 
Epicarid  species,  has  all  the  thoracic  legs  present  on  one  side  of  the 
body  in  the  female,  while  on  the  other  side  they  have  all  disappeared 
with  the  exception  of  the  first. 

There  is  no  trace  of  thoracic  feet  in  the  females  of  the  Cryptoniscidse, 
parasitic  on  the  Amphipoda  and  other  Isopoda,  the  Ostracoda  and  the 
Cirripedia,  especially  a  parasitic  family  of  Cirripedes,  the  Rhizo- 
cephala. 

The  males  of  the  Entoniscidse  have  the  seventh  thoracic  segment 
without  appendages,  the  other  six  segments  sometimes  with  rudi- 
mentary feet;  the  female  also  has  rudimentary  feet. 

The  legs  are  composed  of  seven  joints.  Beginning  at  the  proximal 
end,  or  their  point  of  attachment  with  the  thorax,  these  joints  are: 
The  coxa  or  coxopodite,  the  basis  or  basipodite,  the  ischium  or  ischi- 
opodite,  the  merus  or  meropodite,  the  carpus  or  carpopodite,  the 
propodus  or  propodite,  and  the  dactylus  or  dactylopodite.  The 
dactylus  is  sometimes  furnished  with  an  ungulus,  which  may  be  uni-, 
bi-,  or  tri-fid.  The  females  in  the  genus  Kepon  Duvernoy  have  the 
feet  ending  in  inflated  joints  without  unguli. 

Variation  in  the  number  of  joints  is  found  among  the  Gnathiidse 
where  the  first  gnathopods  are  only  two-jointed  with  the  males,  are 
"opercular,  the  first  joint  being  a  large  pyriform  plate,  fringed  with 
setae  on  the  convex  inner  margin  and  containing  three  semitransparent 
calcareous  plates,  supposed  to  indicate  the  same  number  of  original 
joints."^  In  Eucognathia  gigas  (Beddard)  the  first  gnathopods  in  the 
male  are  only  six-jointed.  Chsetdia  Dana  has  the  sixth  and  seventh 
pairs  of  legs  terminating  in  an  extremity  composed  of  numerous 
joints. 

In  many  Isopods  (Oniscoidea)  the  legs  or  periopods  are  all  similar 
in  shape  and  size  and  are  ambulatory  in  character.  Difference  of 
structure  is  to  be  found,  however,  in  other  groups.  The  Tanaidse, 
for  example,  have  the  first  pair  of  legs  or  gnathopods  transformed 
into  chelipeds.  The  chelae  of  the  males  are  much  stronger  and  more 
robust  than  those  of  the  females,  and  in  some  genera,  as  Leptochdia 
Dana,  they  are  greatly  elongated  in  many  of  the  species.  In  the 
Apseudidae  the  first  and  second  gnathopods  are  modified,  the  first  pair 

aStebbing,  History  of  Crustacea,  1893,  p.  336. 
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being"  chelate,  the  se^x)nd  pair,  with  the  exception  of  Pagurapseudes 
Whitelegge,  terminating  in  a  broad  flat  joint  surrounded  with  numer- 
ous flattened  spines.  The  Arcturidae  have  the  four  anterior  pairs  of 
legs  diflferentiated  from  the  other  three  pairs;  they  are  slender,  feeble, 
directed  forward,  and  strongly  ciliated  on  their  inner  margins  with 
long  slender  hairs;  the  last  three  pairs  are  entirely  different  in  struc- 
ture, being  ambulatory  in  character. 

The  Munnopsidae  have  the  first  pair  of  legs  shorter  than  the  three 
following  pairs  and  prehensile  in  structure;  the  three  following  pairs 
are  ambulatory-  and  greatly  elongated;  finally,  the  last  three  pairs  are 
fitted  for  swimming,  being  natatory  in  character,  and  have  the  two 
distal  joints  flattened  and  provided  with  numerous  hairs  and  spines. 
Among  the  Janiridae  there  is  more  or  less  modification  in  the  structure 
of  the  first  pair  of  legs  in  several  genera.  St^nUrium  Haswell  and 
Jamna  Bovallius  have  the  first  pair  of  legs  chelate,  these  being  the  only 
genera  of  this  group  which  are  so  characterized.  The  genus  Carpim 
Richardson,  belonging  to  the  same  family,  is  remarkable  for  the 
greatly  elongated  first  pair  of  legs  and  the  peculiar  development  and 
enlargement  of  the  joints.  In  many  genera  and  some  families  of 
Isopods  the  first  pair,  the  first  two  pairs,  the  first  three  pairs,  or  all 
the  legs  are  prehensile,  the  propodus  being  enlarged  or  dilated  and  the 
dactylus  reflexed. 

The  Serolidse  hav^e  the  last  pair  of  legs  small  and  feeble  in  proportion 
to  the  others,  correlated  with  the  rudimentary  condition  of  the  sev- 
enth thoracic  segment.  In  Tanais  stanfordi  Richardson  the  second 
pair  of  legs  are  small  and  feeble,  although  similar  in  structure  to  those 
following. 

Mnnna  neozel<Lndica  Chilton  from  New  Zealand  is  a  species  in  which 
the  first  gnathopods  of  the  adult  male  have  a  remarkable  form,  with 
the  second  joint  small,  the  third  "very  thick  and  strong,  hollowed 
anteriorly  to  receive  the  distal  end  of  the  limb  when  bent  back;  carpus 
expanded  distally,  mallet  shaped;  propodus  small  and  rounded." 

In  certain  genera  of  the  Apseudidse,  Apseudes  Leach,  Parapsefides 
Sars,  and  Sphf/rapus  Norman  and  Stebbing,  there  is  a  minute  and 
inconspicuous  two-jointed  exopod  at  the  base  of  the  first  and  second 
gnathopods.  The  exopod  is  absent  on  the  first  pair  of  legs  in  Pagura- 
pseudej^  Whitelegge.  The  genus  Leiopus  Beddard,  belonging  to  this 
family,  has  a  three-jointed  exopod  at  the  base  of  both  pairs  of  gnatho- 
pods. The  supposed  function  of  these  exopods  is  to  keep  a  constant 
current  of  water  in  the  branchial  chamber,  and  they  are  in  rapid 
movement  in  the  living  animal  (Stebbing). 

Papillose  adhesive  processes,  which  are  supposed  to  represent  exo- 
pods, are  developed  on  the  coxal  joint  of  all  the  legs  of  Kepon  Duver- 
Doy  and  Leidya  Cornalia  and  Pauceri,  although  they  are  in  a  rudimentary 

Digitized  by  VjOOQIC 


12  PROCEEDINGS  OF  THE  NA  TIONAL  MUSEUM.  vol-  ^cxvii. 

condition  on  the  last  three  paire  of  legs  in  Kepon.  In  Grap^icepo^t 
Giard  and  Bonnier,  the  adhesive  processes  are  oval,  not  warty.  In 
Cancricepon  Giard  and  Bonnier,  these  processes  are  rudimentary;  in 
Ergyne  Risso  and  Portunicepon  Giard  and  Bonnier,  they  are  strong" 
and  muscular. 

2,  Marmpium, — ^The  marsupium  or  brood  cavity  of  the  female  con- 
sists on  its  outer  surface  of  lamella  or  plates  affixed  to  the  sides  of  the 
segments  at  the  origin  of  the  legs  and  overlapping  on  the  ventral  side 
in  the  median  line.  Sometimes  the  plates  do  not  completely  cover  the 
eggs  which  are  contained  in  the  brood  cavity,  as  in  some  of  the  para- 
sitic Isopoda,  the  Bopyridae,  a  large  area  being  left  which  discloses 
the  eggs.  The  lamellae  or  oostegites,  which  are  probably  modified 
epipodites,  are  usually  in  pairs  of  four,  one  pair  for  each  segment  from 
the  first  to  the  fourth,  inclusive,  or  from  the  second  to  the  fifth,  inclu- 
sive. 

The  Cymothoida?  differ  in  having  five  pairs  of  plates  attached  to  the 
first  five  segments  and  small  supplementary  plates  on  the  last  two 
segments.  The  Cirolanidae  also  have  five  pairs  of  lamellae  and  supple- 
mentary ones  issuing  from  the  epignath  of  the  maxillipeds. 

In  Anthura  Leach  the  incubatory  pouch  extends  over  only  three 
segments  of  the  thorax — the  third,  fourth,  and  fifth.  In  Astaeilla 
Cordiner,  Arctnrella  Sars,  Tanais  Audouin  and  Milne  Edwards,  Psen- 
dotaiiais  G.  O.  Sars,  Cryptocope  Sars,  and  Mimnopsis  mistralis  lied- 
dard,  it  is  confined  to  a  single  segment,  being  formed  of  only  two 
plates  attached  to  the  fourth  segment  in  AstaciUu  and  Arcturella  and 
to  the  fourth  free  segment,  otherwise  the  fifth  segment  in  the  three 
genera  of  Tanaidae  mentioned.  The  Gnathiidae  have  no  true  incu- 
batory pouch. 

The  lamellte  in  the  Epicaridea  are  usuall}^  in  pairs  of  five  as  in  the 
Cymothoidae.  With  some  genem,  as,  for  example,  Phryxus  Rathke, 
those  of  the  two  sides  are  very  unequally  developed,  the  plates  on  one 
side  being  much  larger  than  those  on  the  other  side.  In  the  Dajidae 
the  brood  cavity  extends  as  sacs  along  the  sides  of  the  body. 

The  young  are  retained  in  the  marsupium  for  some  time  after  they 
are  hatched  from  the  egg. 

It  has  been  pointed  out  that  the  structure  of  the  incubatory  lamellae 
indicates  that  they  have  a  respiratory  function,  and  are,  to  a  certain 
extent,  branchial  in  character,  assisting  in  the  oxygenation  of  the 
blood. 

D.    ABDOMEN. 

The  abdomen,  pleon  or  metasome,  is  typically  composed  of  six  seg- 
ments, five  short  ones  and  a  large  terminal  or  caudal  segment,  which 
comprises  the  telson.     The  following  modifications  occur:  The  five 
anterior  segments  are  coalesced  with  the  caudal  segment  in  the  super- 
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family  Asellota  with  the  exception  of  the  ^enus  Stendsdlus  Dollfus, 
which  has  the  first  three  segments  free  and  well  developed;  in  the 
following  genera  of  Idoteidae,  Stenosoma  Leach,  Synidotea  Harger, 
CrcAyzos  Spence  Bate,  Glyptidotea  Stebbing,  Eusyimnerus  Richardson, 
EricliBondla  Benedict,  Epdys  Dana;  in. the  Sphfleromid  genus  Cseco- 
spJi3droma  Dollf  us;  in  the  genus  Anarthrura  Sara,  one  of  the  Chelifera; 
and  in  the  Cymothoid  genus  Ourozeuktes  Milne  Edwards.  The  pleon 
is  also  unsegmented  in  the  males  of  the  genera  Dajvs  Kr0yer  and 
Notophryxm  Sars,  in  the  females  of  A»pidaphryxu8  Sars,  in  the  males 
and  females  of  Zonophryxm  Richardson,  all  belonging  to  the  family 
Dajidae.  Phryxus  Rathke  has  the  pleon  fused  in  the  male,  as  is  also 
the  case  with  Argeia  Dana,  Stegophryxus  Thompson,  D-ipUypliryxm 
Richardson,  Munnidion  Hansen,  Parargeia  Hansen,  Batkygyge  Hansen, 
Pt^urocrypta  Hesse,  Parapenseon  Richardson,  and  Ergyne  Risso,  all 
Epicarid  genera.  Segmentation  is  indicated  at  the  sides  of  the  pleon 
but  not  on  the  dorsal  surface  in  the  adult  female  of  Bopyrus  Latreille 
and  Bopyrina  Kossman.  In  the  Arcturidae  the  segments  of  the  pleon 
are  more  or  less  coalesced. 

The  firbt  five  segments  are  united  into  one  in  the  Spheeromidse, 
which,  together  with  the  terminal  segment,  forms  a  biarticulate  abdo- 
men, the  first  segment  of  which  usually  bears  suture  lines  at  the  sides 
indicating  coalescence.  There  are  two  exceptions:  Sphaeromides  ray- 
ffumdi  Dollfus,  supposed  by  Dollfus  to  be  an  archaic  form,  has  all 
five  segments  anterior  to  the  caudal  segment  free;  Cddcosphseroma 
Dollfus  also  differs  from  the  other  Sphseromidae  in  having  all  the 
pleonal  segments  fused  to  form  a  single  segment.  The  fusion  of  the 
five  anterior  segments  into  one  is  characteristic  of  the  Helleriidae,  two 
pairs  of  short  lateral  sutures  marking  off  the  third  from  the  fourth, 
and  the  fourth  from  the  fifth  segments.  The  first  five  segments 
are  also  united  in  the  females  of  Anthura  Leach,  and  Cyanthura 
Norman  and  Stebbing,  though  in  the  male  they  are  partially  distinct. 
Paridotea  Stebbing  also  has  a  biarticulate  pleon. 

The  pleon  in  Idotea  Fabricius,  Oolidotea  Richardson,  and  Symmius 
Richardson  is  made  up  of  two  short  segments  and  a  large  terminal 
segment. 

The  family  Serolidae,  the  genera  Edotea  Gu^rin-M^neville,  Z?m?&wina 
Stebbing,  Chiridotea  Harger,  and  ChsetUia  Dana  have  the  pleon  com- 
posed of  three  short  segments  and  a  terminal  segment.  StenaseUus 
Dollfus  also  has  three  segments  anterior  to  the  caudal  segment. 

The  following  genera,  Cleantis  Dana  and  Glyptonottis  Eights  of  the 
IdoteidsB,  have  a  five-jointed  abdomen,  four  short  segments  preceding 
the  caudal  segment.  This  is  also  true  of  Tanais  Audouin  and  Milne 
Edwards,  with  the  exception  of  T.  robvstm  Moore. 

In  the  AnthuridsB  the  sixth  segment  of  the  abdomen  is  usually  dis- 
tinct from  the  telson,  as,  for  example,  in  Anthura  Lt^ach,  Anthdura 
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Norman  and  Stebbing,  at  least  in  the  type  specien,  Paranthura  Bate 
and  Westwood,  Calathura  Norman  and  Stebbing,  and  Cruregetis 
Chilton. 

The  members  of  the  family  Phrsetoicidee  have  the  fifth  segment  of 
the  abdomen  longer  than  any  of  the  four  preceding  segments,  and  the 
telson  distinct  from  the  sixth  segment  at  the  sides,  but  fused  dorsally. 
The  former  character  distinguishes  the  Cumacea,  but  is  not  found  in 
any  other  of  the  Ispoda. 

The  lateml  parts  of  the  abdominal  segments  in  the  Bopyrid  genus 
lone  Latreille  are  produced  into  branched  appendages,  which  are 
jointed  in  some  species. 

1.  Uropoda. — The  uropoda  are  appendages  of  the  last  abdominal 
segment.  In  the  Chelifera  they  occupy  a  terminal  position  and  are 
multiarticulate.  In  this  group  there  is  usually  a  peduncular  joint  and 
either  one  or  two  jointed  branches.  The  Oniscoidea  and  Asellota 
have  terminal  uropoda,  but  the  branches  in  these  tribes  are  usually 
not  jointed  but  styliform.  Of  the  last-named  superfamily  the  uro- 
poda are  simple,  consisting  only  of  a  single  branch  in  the  genera 
Munna  Kr0yer,  Leptaspidia  Bate  and  Westwood,  Mandla  Bonnier, 
and  Janirdla  Bonnier;  they  are  single  branched  but  two-jointed  in 
Desmosoina  Sars,  Munnopsis  Sars,  Echinopleura  Sars,  Macrostylis 
Sars,  Ischnoaoma  Sars,  and  Tlyarachna  Sars;  single-bmnched  but  from 
three  to  five-jointed  in  Acaiithocope  Beddard.  The  last-named  genera  of 
Asellota  resemble  the  Chelifera  in  the  jointed  character  of  the  uropoda. 

Still  more  remarkable  is  the  genus  Dendrotion  Sars,  in  which  the 
uropoda  issue  from  the  dorsal  surface  of  the  caudal  segment. 

The  Flabellifera  or  Cymothoidea  have  uropoda  which  occupy  a  lat- 
eral position,  and  consist  of  a  basal  joint  and  two  more  or  less  oval 
branches,  an  exopodite  and  an  endopodite.  One  family  in  this  tribe, 
the  Anthuridae,  have  one  branch,  the  outer  branch,  occupying  a  supe- 
rior position  and  arching  over  the  telson.  In  the  Sphaeromidse  the 
inner  branch  or  ramus  is  fixed  and  immovable,  only  the  outer  branch 
being  free.  Csecosplueroitm  Dollf us  difl*ers  from  the  other  Sphceromidae 
in  having  the  uropoda  united  with  or  consolidated  to  the  sides  of  the 
pleon  on  the  under  side,  the  union  of  both  branches  being  sometimes 
complete  or  perhaps  the  exopodite  may  be  visible  but  altogether  rudi- 
mentary. Scutuloidea  Chilton  has  the  outer  branch  of  the  uropoda 
wanting;  in  Cassidina  Milne  Edwards  the  outer  branch  is  rudimen- 
tary. Codonophtlits  Haswell,  a  Cymothoid  genus,  has  but  a  single 
ramus  to  the  uropoda.  The  genera  Anuropus  Beddard  and  Branchu- 
ropus  Moore  have  submembranaceous  branches  which  are  concealed 
beneath  the  telson. 

The  uropoda  in  the  Valvifera  or  Idoteoidea  are  transformed  into 
opercular  valves,  which  close  like  doors  ov^er  the  pleopoda,  meeting  in 
the  median  ventral  line.     These  valves  are  affixed  to  the  teiminal  seg- 
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ment  only  along  the  lateral  margin,  and  when  folded  meet  in  the 
center. 

The  uropoda  of  the  Tylidse  and  Helleriidae,  both  families  of  the 
tribe  Oniscoidea^  are  also  transformed  into  opercular  valves  which 
fold  over  the  terminal  segment,  below  the  pleopods,  however,  while 
in  the  Valvifera  they  inclose  the  pleopods. 

Many  of  the  Epicarid  genera  are  without  appendages  to  the  termi- 
nal segment  of  the  body,  as,  for  example,  Dajus  Kr0yer,  males; 
Aspidophryxus  Sars,  females  only;  Notophryxu^  Sars,  males  and 
females;  Z9/M>p Aryari/^  Richardson,  males  and  females;  the  Cryptonis- 
cid»,  females  only;  the  EntonLscidae,  males  and  females;  and  the  fol- 
lowing Bopyrid  genera,  Athdges  Hesse,  males  and  females;  Pl^iro- 
crifpta  He^se,  males;  Pseudiane  Kossman,  males;  Ergyne  Risso,  males; 
Jr^<!^e^  Dana,  males;  ^<?/?y7n«Latreille,  males  and  females;  Probapyrus 
Giard  and  Bonnier,  males  and  females;  Bopyrina  Kossmann,  males 
and  females;  Stegoph*yxvs  Thompson,  males;  Parargeia  Hansen, 
males;  Munnidion  Hansen,  males;  Branchiophryxus  Caullery,  males 
and  females;  Bathygyge  Hansen,  males;  Bopyroides  Stimpson,  males 
and  females;  Portunicepon  Giard  and  Bonnier,  males;  Cancricepon 
Giard  and  Bonnier,  males;  (ry^^Cornalia  and  Panceri,  males;  Phryxm 
Rathke,  males  and  females;  Parapen3don  Richardson,  males. 

In  a  number  of  the  Epicarid  genera  the  uropoda  are  single  branched 
appendages.  This  is  true  of  Dajxis  Kr0yer,  females;  Plmrocrypta 
Hesse,  females;  Pseudione  Kossmann,  females;  Leidya  Cornalia  and 
Panceri,  males  and  females;  Kepan  Duvernoy,  females;  Grapsicepon 
Giard  and  Bonnier,  females;  Cancricepon  Giard  and  Bonnier,  females; 
Portunicepon  Giard  and  Bonnier,  females;  Ergyne  Risso,  females; 
Gigantione  Kossmann,  males  and  females;  Imie  Latreille,  males  and 
females;  Argeia  Dana,  females;  Parargeia  Hansen,  females;  Cryptione 
Hansen,  males;  Entophilus  Richardson,  males;  Oyge  Cornalia  and 
Panceri,  females.  With  this  tribe  of  Isopoda  it  is  the  exception  for 
the  uropoda  to  be  biramous,  although  they  are  double-branched  in 
some  genera. 

2,  Pleopoda. — Respiration  is  effected  by  means  of  pleopoda,  append- 
ages of  the  abdominal  segments,  usuall}'^  in  pairs  of  five,  one  pair  for 
each  of  the  first  five  segments.  The  pleopoda  in  general  consist  on 
each  side  of  a  basal  segment  carrying  two  lamellae  or  rami.  In  the 
male  the  inner  lamellse  of  the  second  pair  bears  a  slender  stylet. 

The  first  three  pairs  of  pleopoda  in  the  Serolidse  are  natatory,  the 
two  following  pairs  branchial;  in  the  Arcturidse,  the  two  anterior  pairs 
are  natatory,  the  three  posterior  pairs  exclusively  branchial.  The 
pleopoda  are  natatory  or  branchial  in  the  Gnathiidae;  they  are  adapted 
for  both  swimming  and  respiration  in  the  tribe  Flabellifera,  with  the 
exception  mentioned.  In  the  Asellota  and  the  Epiearidea  and  for  the 
most  part  in  the  IdoteidsB  the  pleopoda  are  exclusively  branchial. 
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Quite  a  different  mode  of  respiration  is  effected  in  the  tribe  Chelif era 
from  wiiat  is  found  in  tlie  other  Isopoda.  The  pleopoda  are  used  for 
swimming  and  are  never  branchial  in  character,  the  respiratory  func- 
tion being  carried  on  by  means  of  branchial  chambers  situated  under 
the  sides  of  the  posterior  part  of  the  carapace  (Stebbing). 

The  Oniscidae,  a  terrestrial  family,  have  air  sacs  developed  in  the 
pleopoda,  sometimes  the  opercular  branch  of  two  or  three  pairs  being 
provided  with  tracheae,  and  sometimes  the  opercular  branch  of  all  the 
pairs  containing  tracheae.  This  adaptation  is  probably  due  to  their 
aerial  mode  of  life. 

Certain  genera  of  Chelif  era  are  remarkable  for  having  no  pleopoda, 
as,  for  example,  Tanadla  Norman  and  Stebbing,  Strongylura  G.  O. 
Sars,  and  Anarthrura  G.  O.  Sars.  This  character  is  usually  correlated 
with  a  fusion  of  the  abdominal  segments.  The  genera  Oryptocope  G.  O. 
Sars,  and  Haplocope  G.  O.  Sars  have  rudimentary  pleopoda  in  the 
female.  There  are  but  three  pairs  of  pleopoda  in  Tanais  Audouinand 
Milne  Edwards  and  in  the  genus  Parapseudes  Sars  there  are  but  four 
pail's.  The  genera  Pseudotanais  G.  O.  Sai^s  and  Leptogimthia  G.  O. 
Sars  have  pleopoda  which  are  all  developed  and  ciliated  or  altogether 
absent  in  the  female,  but  always  fully  developed  and  ciliated  in  the 
male.  Pagurapseudes  Whitelegge  has  never  more  than  three  pairs  of 
pleopoda,  often  only  one  pair,  especially  in  the  female. 

The  first  pleopoda  are  wanting  in  both  the  Tylidae  and  the  Helleriidee 
and  in  the  females  of  the  Asellidee.  Leiopvs  Beddard,  a  genus  of  the 
Apseudidse,  has  one  of  the  branches  of  all  the  pleopoda  two-jointed, 
and  the  genera  Phreatoicus  Chilton,  Phreatoicopais  Spencer  and  Hall, 
and  IIypsimetopu8  Sayce  have  the  outer  branch  of  the  second  and 
following  pairs  of  pleopoda  also  two-jointed,  this  jointed  character  of 
the  pleopoda  not  being  found  elsewhere  among  the  Isopoda,  though  a 
feature  of  the  Amphipoda. 

In  Bathynomus  Milne  Edwards  there  are  supplementary  ramified 
branchiae  at  the  bases  of  the  pleopoda. 

As  previously  stated,  the  inner  branch  of  the  second  pair  of  pleopoda 
carries  a  stylet  in  the  males.  In  the  Ligiidae,  the  Oniscidae,  the  Tri- 
choniscidae,  and  the  Armadillididae  both  first  and  second  pairs  of  ple- 
poda  are  sexual  in  the  males,  the  inner  branches  of  which  are  modified 
into  sexual  organs,  those  of  the  first  pair  often  being  coalesced  in  the 
Oniscidce;  in  the  females  these  branches  are  rudimentary. 

In  the  Asellidae  the  pleon  in  both  sexes  has  the  first  pair  of  pleo- 
pods  quite  small,  while  the  outer  lamellae  of  the  second  pair  are  very 
large,  forming  a  sort  of  operculum,  the  lamellae  of  which  are  not  fused 
together  in  either  sex.  The  female  has  four  pairs  of  pleopoda;  the 
male  has  five  pairs,  with  an  additional  pair  of  very  small  biramous 
appendages  immediately  behind  the  first  pleopoda. 

In  the  Janiridae,  the  Desmosomidae,  and  the  Munnopsidae  the  first 
pair  of  pleopoda  in  the  female  forms  a  subcircular  operculum,  while 
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in  the  male  the  first  pair  together  with  the  second  forms  a  compound 
opercalum,  consisting  of  a  small  oval  plate  on  either  side  of  a  median 
elongated  plate,  divided  by  a  central  suture  and  terminating  in  two 
pointed  lobes. 

In  the  genus  Conilera  Leach  the  first  pleopoda  are  opercular,  with 
both  branches  hard. 

Pleopoda  are  wanting  in  the  following  Epicarid  genera:  Argeia 
Dana,  males  only;  Bopyrus  Latreille,  males;  Bopyroides  Stimpson, 
males;  Gyge  Cornalia  and  Panceri,  males;  Bojxyrvna  Kossmann,  males; 
P»endione  Kossmann,  males;  Dajus  Kr0yer,  males;  Aspidophryxus 
Sars,  females  and  males;  Notophryoetis  Sars,  males  and  females; 
Bothy  gyge  Hansen,  males;  Athdges  Hesse,  males;  Branchiophryoeus 
CauUery,  males  and  females;  Zonophryitus  Richardson,  males;  Stego- 
/^Ar^art^  Thompson,  males;  2?*^p%>Arya?M«  Richardson,  males;  Portuni- 
cepon  Giard  and  Bonnier,  males;  Parapenseon  Richardson,  males; 
Phryncus  Rathke,  males;  Plewrocrypta  Hesse,  males;  Ergyne  Risso, 
males;  males  of  the  Entoniscidae.  The  pleopoda  are  represented  by 
fleshy  ridges  in  the  females  of  Bopyroides  Stimpson. 

The  pleopoda  are  rudimentary  in  the  following  genera:  Dajus 
Kr0yer,  females  (except  the  first  pair);  Leidya  Cornalia  and  Panceri, 
males;  Bopyrus  Latreille,  females;  Probopyrus  Giard  and  Bonnier, 
males;  6^ncTK^^;>{>n  Giard  and  Bonnier,  males;  GigiantionelS.o&Bm9Lnn^ 
males. 

In  some  Bopyrid  genera  the  appendages  of  the  pleon  are  three- 
branched,  as  for  example:  /%yZforft/7*i^ Stimpson,  females;  Stegophryxus 
Thompson,  females;  Crancricepon  Giard  and  Bonnier,  females; 
Grapsicepon  Giard  and  Bonnier,  females,  has  the  appendages  of  the 
first  four  segments  three-branched,  those  of  the  fifth  segment  bira- 
mous;  Stegias  Richardson,  females,  has  the  pleopoda  of  the  first  three 
s^ments  three-branched,  those  of  the  last  two  segments  two- 
branched. 

Diplophryxus  Richardson,  females,  has  the  pleopoda  four-branched, 
eight  for  each  of  the  four  abdominal  segments. 

The  appendages  of  the  pleon  are  coarsely  pinnate  or  fringed  in 
Gnipsicepon^  Giard  and  Bonnier,  Z^rfya Cornalia  and  Panceri,  Portu- 
nicepon^  Giard  and  Bonnier,  and  Ergyne  Risso.  In  Crancricepon^ 
Giard  and  Bonnier,  the  dorsal  branch  of  the  pleopoda  is  tubercular. 

In  a  number  of  Epicarid  genera  the  pleopoda  are  single-branched 
in  the  adult  female. 

3.  INTERNAL  ANATOMY. 

In  the  typical  form  the  alimentary  canal  is  a  straight  tube,  without 
convolutions.     It  consists  (1)  of  a  short,  muscular  oesophagus  lined 

<iThe  dorsal  branch  in  these  genera  is  not  homologous  with  the  epimeral  lamellae 
of  the  abdomiral  segments  of  lone  Latreille  and  Kepon  Duvemoy. 
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with  ectoderm;  (2)  a  stomach  also  lined  with  ectoderm  and  provided 
with  a  "gastric  mill,"  which  is  a  chitinous  apparatus  consisting  of  nine 
plates,  seven  of  which  lie-  in  the  anterior  part,  two  in  the  floor  of  the 
stomach;  (3)  an  elongate  intestine,  more  or  less  dilated  at  its  anterior 
extremity,  and  lined  for  the  most  part  with  ectoderm,  the  endodermal 
portion  extending  but  a  short  distance  from  its  anterior  connection 
with  the  liver  lobes.  There  is  no  csecal  enlargement  at  its  posterior 
extremity.  The  liver  lobes  or  hepatic  caeca  consist  of  four  elongate, 
more  or  less  coiled,  backwardly  directed  tubes,  opening  into  the  ali- 
mentary canal  at  the  union  of  the  stomach  and  the  intestine. 

The  heart  is  an  elongate  tube,  varying  in  length  in  the  different 
groups,  and  situated  in  the  pleon  for  the  greater  part,  except  with  the 
Chelif  era,  where  it  occupies  a  position  in  the  anterior  part  of  the  thorax. 
In  the  Asellidae  the  heart  is  confined  to  the  thorax,  extending  from 
the  pleon  forward.  Surrounding  the  heart  is  a  pericardium  of  con- 
nective tissue,  a  cavity  or  chamber  intervening,  in  which  the  blood 
freely  circulates.  One,  two,  or  three  pairs  of  ostia  place  the  heart 
into  communication  with  the  pericardial  cavity.  From  the  anterior 
extremity  the  dorsal  aorta  arises,  sometimes  being  constricted  off  from 
the  heart,  and  then  again  being  simply  an  extension  of  the  heart  for- 
ward, with  no  differentiation  of  the  two  parts,  the  one  vessel  gradually 
becoming  narrower  from  the  posterior  to  the  anterior  extremity. 
Considerable  variation  exists  in  the  manner  in  which  the  aorta  subdi- 
vides. In  some  cases  it  extends  forward  to  the  lower  lip  without 
branching,  arteries  arising  from  the  heart  itself  supplying  the  various 
parts  of  the  body.  It  may  divide  very  near  the  heart,  each  branch 
giving  off  arteries,  or  some  little  distance  from  the  heart,  or  it  may 
continue  as  a  straight  tube,  giving  off  branches  in  each  segment.  Two 
valves  open  into  the  aorta  from  the  heart.  In  position  the  main  part 
of  the  circulatory  system  lies  dorsal  to  the  alimentary  canal. 

The  nervous  system  consists  of  a  brain  or  supra-oesophageal  ganglion, 
composed  of  a  number  of  more  or  less  fused  ganglia,  connected  by 
oesophageal  commissures  with  an  infra-oesophageal  ganglion;  from  the 
infra-oesophageal  ganglion  there  extends  a  double  ventral  nei*ve  cord, 
connected  by  double  ganglia  more  or  less  fused  and  inclosed  in  a 
single  nerve  sheath,  one  ganglionic  mass  being  present  in  each  seg- 
ment of  the  thorax,  the  abdominal  ganglia  being  more  or  less  fused, 
so  that  from  the  fused  mass  it  would  be  impossible  to  tell  the  num- 
ber of  corresponding  abdominal  segments.  Commissural  nerves  are 
given  off  in  each  segment  from  the  ventral  nerve  cord. 

Lying  in  between  and  parallel  to  the  commissures  connecting  the 
thoracic  ganglia  in  the  region  of  the  thorax  is  a  nerve  which  has  been 
referred  to  the  sympathetic  system.  It  does  not  pass  over  the  gan- 
glia in  each  segment,  but  is  fused  with  each  anteriorly  and  starts  again 
on  the  other  side.  At  its  union  with  the  ganglia  fibers  extend  to  the 
commissures  on  either  side. 
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From  the  anterior  portion  of  the  supra-oesophageal  ganglionic  mass 
two  pairs  of  nerves  are  given  off  to  the  antennas  and  antennules. 
They  arise  independently  from  the  brain.  Some  little  distance  back 
of  these  is  the  place  of  origin  of  the  optic  nerves,  which  supply  the 
eyes.  From  the  central  ganglionic  masses  of  the  ventral  nerve  cord 
branches  go  to  two  lateral  ganglionic  plexuses,  lying  under  the  hypo- 
dermis,  which  are  the  elements  of  the  peripheral  nervous  system. 

The  visceral  nervous  system  consists  of  an  anterior  and  a  posterior 
division.  The  anterior  system  starts  from  the  circum-oesophageal 
commissure  and  innervates  the  oesophagus,  stomach,  and  liver.  There 
is  a  ganglion  near  the  upper  lip  and  one  in  front  of  the  stomach.  The 
posterior  system  has  its  origin  in  the  fused  abdominal  ganglia  and  has 
no  ganglionic  differentiation. 

The  reproductive  organs  are  paired  organs  lying  on  either  side  of 
the  body  in  the  region  of  the  thorax  and  open  by  means  of  ducts  at 
the  base  of  the  fiftli  pair  of  legs'  in  the  female,  the  male  duct  opening 
at  the  posterior  margin  of  the  seventh  thoracic  segment. 

Respiration  is  effected  by  means  of  some  or  all  of  the  branches  of 
the  pleopoda,  these  branches  being  thin  and  vascular  in  structure  and 
acting  as  gills  in  aerating  the  blood. 

4.  DEVELOPMENT. 

Within  the  last  few  years,  Dr.  J.  P.  McMurrich^  has  made  a 
thorough  and  exact  investigation  of  the  development  of  some  of  the 
Isopods,  having  studied  Jaera,^  AseUus^  Ligiq^  Cymothoa^  Porcellio^ 
and  ArmadiUidium. 

He  proved  conclusively  that  the  segmentation  of  the  egg  is  centro- 
lethical,  the  cells  formed  by  the  centrally  situated  segmentation  cell 
gradually  migrating  to  the  surface  and  inclosing  the  yolk.  The  origi- 
nal centrally  situated  single  cell  is  stellate  in  shape,  with  protoplasmic 
fibrils  extending  from  it  to  the  peripheral  layer  of  protoplasm.  The 
egg  is  inclosed  in  two  membranes,  the  chorion,  which  surrounds  it 
before  the  polar  bodies  are  given  off,  and  the  vitelline  membrane, 
which  is  formed  by  the  activity  of  the  protoplasm  of  the  egg,  during 
the  period  occupied  by  the  maturation  of  the  ovum. 

The  first  plane  of  segmentation  lies  at  right  angles  to  the  long  axis 
of  the  ^gg^  the  division  effecting  only  the  centrally  situated  cell.  The 
daughter  cells  thus  formed  remain  connected  by  protoplasmic  strands. 
The  second  division  results  in  the  formation  of  four  stellate  cells,  the 
two  pairs  rotating  through  an  angle  of  forty-five  degrees;  the  cleavage 
in  this  stage  bears  most  resemblance  to  the  spiral  form.  The  third 
division  results  in  the  formation  of  eight  stellate  cells.  The  next  stage 
is  the  sixteen-celled  stage.     In  the  thirty-two-celled  stage  the  cells 

a  Journal  of  Morphology,  XI,  1895,  pp.  63-155  from  which  this  account  is  taken. 
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finally  reach  the  periphery,  when  segmentation  first  begins  to  appear 
on  the  surface.  The  egg  now  becomes  a  syncytial  blastula,  the  cavity 
being  completely  filled  with  yolk.  At  this  stage  the  histological  differ- 
entiation of  cells  is  very  complete,  although  it  is  indicated  in  the  pre- 
ceding stage.  In  Jsera^  four  cells,  termed  the  vitellophags,  occupy 
the  posterior  pole.  Surrounding  them  is  a  circle  of  twelve  cells,  the 
mes-endoderm  cells.  The  sixteen  ectoderm  cells  are  scattered  over  the 
remainder  of  the  surface  of  the  egg.  In  the  next  stage,  the  sixty-four- 
celled  stage,  the  vitellophags  have  increased  to  eight  in  number,  the 
mesoderm  cells  forming  a  double  ring  around  them,  each  ring  consisting 
of  twelve  cells,  and  the  number  of  ectoderm  cells  is  doubled.  In  the 
succeeding  stage  the  vitellophag  cells  do  not  take  part  in  the  division. 
One  cell  of  the  posterior  circle  of  mes-endoderm  cells  divides  in  a  dif- 
ferent plane  from  the  others,  and  one  of  the  daughter  cells  probably 
gives  rise  to  the  endoderm  which  forms  the  liver  lobes.  In  Asellus 
the  differentiation  of  vitellophags  from  the  mes-endoderm  is  distinct  at 
first  but  becomes  inconspicuous  later,  and  the  differentiation  of  the 
liver  endoderm  is  questionable.  In  Armadillidium  and  Porcellio  no 
differentiation  of  the  three  parts  of  the  mes-endoderm  is  recognizable,' 
although  the  mes-endoderm  in  these  forms  is  equivalent  to  the  mes- 
oderm, the  liver  endoderm,  and  the  vitellophags  as  found  in  Jsera. 

In  the  next  stage  the  cells  of  the  mesoderm,  endoderm,  and  ecto- 
derm increase  in  number  and  migrate  to  the  ventral  surface  where 
the  embryo  is  to  be  formed.  The  concentration  of  the  mesoderm  cells 
results  in  the  formation  of  a  mesoderm  plug,  which  becomes  gradually 
covered  by  ectoderm  cells,  the  teloblasts,  arising  from  the  posterior 
row  of  ectoderm  cells,  and  arranged  in  regular  longitudinal  and  trans- 
verse rows.  When  the  mesoderm  plug  is  about  half  covered  with 
ectodermal  teloblasts,  the  vitellophags  in  Jsera  begin  to  migrate  into 
the  interior  of  the  yolk.  The  ectoderm  cells  of  the  anterior  portion 
of  the  body,  together  with  the  mesoderm  cells,  contained  in  the  meso- 
dermal plug,  which  has  gradually  migrated  and  become  distributed  in 
that  region,  represent  the  naupliar  part  of  the  embryo.  The  liver 
endoderm  migrates  also  to  this  region  with  the  mesoderm.  The  pos- 
terior or  metanaupliar  region  lies  behind  it  and  has  resulted  by  the 
growth  of  the  teloblasts. 

The  mesoderm  cells  in  the  naupliar  region,  lying  beneath  the  ecto- 
derm cells,  become  arranged  in  two  divergent  bands.  In  Jaera  a  trans- 
verse band  joins  the  anterior  ends  of  the  two  lateral  bands,  but  this  is 
not  distinct  in  the  other  forms.  As  the  appendages  bud  out  the  meso- 
derm cells  migrate  into  their  interior,  forming  a  solid  support  for 
them.  The  liver  lobes,  formed  from  the  liver  endoderm,  begin  to 
appear  about  this  time  as  hollow  spheres,  open  toward  the  yolk,  one 
on  either  side  at  the  level  of  the  first  maxillae. 

The  metanaupliar  mesoderm  is  produced  by  teloblastic  growth.  The 
mesobla^t  cells  become  arranged  in  a  very  definite  manner  in  transverse 
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rows.  Each  row  of  cells  is  equivalent  to  a  segment.  The  mesoderm 
cells  divide  more  rapidly  in  the  anterior  segments,  resulting  in  the 
formation  of  masses  of  cells  on  either  side  of  the  median  line  corre- 
sponding to  the  limb  buds,  which  appear  on  all  the  segments  anterior 
to  the  last  seven.  The  last  seven  represent  the  six  abdominal  segments 
and  the  telson,  the  sixth  abdominal  segment  in  the  adult  being  fused 
with  the  telson  in  all  Isopods. 

The  limb  mesoderm  and  the  mesoderm  of  the  lateral  masses,  which 
lies  on  either  side  of  the  limb  mesoderm,  become  converted  into  muscle 
and  a  certain  amount  of  connective  tissue. 

The  liver  lobes  unite  eventually  with  the  posterior  end  of  the  stomo- 
deal  invagination,  or  stomach,  and  the  anterior  end  of  the  proctodeal 
invagination  or  intestine.  The  stomodeal  invagination  appears  early 
and  comes  to  lie  between  the  antennules  and  the  antennae.  As  the 
invagination  deepens  into  the  yolk,  the  posterior  extremity  enlarges 
to  form  the  stomach,  the  posterior  extremity  of  the  stomach  uniting 
with  the  liver  lobes.  The  proctodeal  invagination  occurs  later  than 
the  stomodeal  invagination.  It  appears  first  as  a  patch  of  cells  lying 
behind  the  teloblasts. 

The  vitellophags  take  part  in  the  formation  of  connective  tissue, 
muscle  tissue,  blood  corpuscles,  and  perhaps  even  the  heart.  The 
vitellophags  are  therefore  mesoderm  cells. 

The  cerebral  ganglia,  the  antennary  ganglia,  and  the  antennular 
ganglia  of  the  nauplius  fuse  to  form  the  syncerebrum  of  the  adult. 

The  3"oung  leave  the  brood  pouch  with  the  last  pair  of  legs  unde- 
veloped. In  most  Isopoda  there  is  no  metamorphosis,  the  young 
being  similar  to  the  adult.  A  transformation  occurs  in  the  family 
Gnathiidse;  the  young  when  they  leave  the  incubator^'^  pouch  are 
very  unlike  the  adult  males,  but  bear  some  resemblance  to  the  female, 
though  more  slender.  Larval  forms  exist  also  in  some  of  the  parasitic 
Isopods.  The  Cymothoidae  have  several  different  larval  stages;  the 
body  of  the  young  is  more  symmetrical  than  that  of  the  adult,  the 
animal  apparently  losing  its  symmetry  on  assuming  a  parasitic  mode 
of  life. 

The  early  development  and  larval  forms  of  the  Epicaridea,  a  para- 
sitic tribe  nave  been  most  earnestly  investigated  by  Giard  and  Bon- 
nier. These  authors  write  that  the  mode  of  segmentation  in  the  forms 
they  have  studied  belonging  to  this  tribe  is  holoblastic,  the  segmenta- 
tion of  the  egg  being  complete  and  unequal,  and  resulting  in  the  for- 
mation of  an  epibolic  gastrula.'*    The  first  free  larva,  which  they  call 

<»Prof.  L.  Roule  also  makes  this  statement  about  the  egg  of  Asellus  and  Por- 
ceUiOf  but  Dr.  McMurrich  has  pointed  out  that  his  observations  are  erroneous. 
Although  Giard  and  Bonnier  have  figured  an  eight-cell  stage  of  the  egg  of  Portunion, 
in  which  the  s^mentation  appears  to  be  complete  and  unequal,  there  may  have 
been  some  error  of  observation,  and  until  more  thorough  work  is  done  on  this  group 
it  is  not  wise  to  accept  the  results  so  far  obtained,  which  are  ^  very  diffeivut  iroHip 
^hat  has  been  found  to  be  true  of  the  other  Isopods.  O 
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the  larva  of  the  first  stage,  is  a  free-swimming  form,  resembling  the 
nauplius  stage  of  other  Crustacea.  Death  occurred  with  all  the  larva? 
of  the  first  stage  at  the  critical  moment  when  the  transformation  into 
the  Cryptoniscian  larva,  or  larva  of  the  second  stage  was  expected  to 
take  place.  Giard  and  Bonnier  infer  from  this  that  it  is  highly  prob- 
able that  under  this  form  (the  Cryptoniscian  larva)  the  parasite 
penetrates  into  the  branchial  cavity  of  its  host,  where  it  becomes 
transformed  into  the  adult. 

Sars  has  pointed  out  that  there  is  an  intermediate  larval  stage 
between  these  two  stages^  and  that  this  stage  is  the  Microniscus  sti^e. 
He  has  shown  that  a  true  Microniscus  develops  from  the  first  stage 
of  a  normal  Bopyrid  larva,  and  that  another  form  of  Microniscus  after 
having  attained  its  normal  development  is  transformed  into  the  well- 
known  second  larval  stage  or  Cryptoniscian  stage;  that  these  two 
forms  of  Microniscus^  though  similar  in  appearance,  belong  to  two 
different  families  of  Epicaridea.  Therefore  he  maintains  that  Micro- 
niscus^ which  has  been  thought  heretofore  to  represent  a  distinct  genus, 
the  type  of  the  family  Microniscidse,  must  in  the  future  be  regarded 
as  a  transitory  stage  of  development  common  to  all  Epicaridea.  He 
is  inclined  to  think  that  this  stage  is  always  parasitic  on  Copepoda. 

The  Cryptoniscian  larvae  develop  into  adult  males  and  females,  the 
females  passing  through  a  transitory  stage  of  hermaphroditism.  The 
larvae  of  the  first  stage  and  of  the  Cryptoniscian  stage  have  but  six 
pairs  of  legs,  except  in  the  Epicaridea,  where  the  Cryptoniscian  larvae 
have  seven  pairs.  The  adult  male  in  the  Entoniscidae  has  but  six  pairs 
of  legs,  due  to  retrogressive  development. 

5.  SIZE. 

The  largest  known  Isopod  is  Bathynomus  giganteus  A.  Milne 
Edwards  from  the  Gulf  of  Mexico.  This  form  is  11  inches  in  length 
and  belongs  to  the  family  Bathynomidae.  Other  very  large  Isopods 
are  Chiridotea  sahini  (Kr0yer)  and  Chiridotea  entonion  (Linnaeus). 

Perhaps  the  smallest  Isopods  are  found  among  the  Tanaidae,  the 
Apseudidae,  the  Janiridae,  and  the  Gnathiidae.  Some  of  these  forms 
are  only  2  mm.  in  length. 

Between  these  two  extremes,  2  mm.  and  11  inches,  Isopods  of 
various  intermediate  sizes  are  known. 

6.  HABITAT. 

According  to  their  habitat  the  Isopods  are  classified  as  marine,  fresh- 
water, and  terrestrial. 

The  Oniscoidea  are  mostly  land  forms,  having  air  sacs  developed  in 
their  pleopoda,  fitted  for  the  respiration  of  air.  As  members  of  this 
tribe  HapUrplithdLmus  puteus  Hay,  from  an  old  well  at  Bloomington, 
Indiana,   Trichoniscus  cavemicolu  Budde-Lund,  from  grottos  in  the 
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Pyrenees,  and  Trwhontseus  stygivs  Nemec,  from  a  Gabroviza  grotto 
near  Trieste,  are  exceptions. 

The  family  Asellidce  includes  only  fresh-water  forms.  Janirdla 
Bonnier,  a  recently  described  genus,  containing  a  single  species  from 
the  Gulf  of  Grascony,  is  the  only  marine  member  of  this  family.  The 
tribe  Phreatoicoidea,  represented  only  in  Australia  and  Tasmania,  has 
until  recently  had  assigned  to  it  only  fresh-water  forms,  Phreatoicus 
typicus  Chilton  being  obtained  from  a  pump  at  Eryeton,  New  Zealand, 
Phreatoicus  assimilis  Chilton  from  wells  at  Winchester,  South  Canter- 
bury, New  Zealand,  P,  australis  Chilton  coming  from  Mount  Kosci- 
usko, in  Austi*alia,  at  a  place  known  as  Pipers  Creek,  Phreatolous 
shephardi  Sayce,  and  Phreatoicoides  gracilis  Sayce,  all  being  found 
in  fresh  water.  Two  terrestrial  forms  have  recently  been  described, 
belonging  to  two  different  genera  of  this  family  having  affinities  to 
the  previously  known  genera,  Phreatoicopsis  terricola  Spencer  and 
Hall,  and  Hypsimetopus  inirusor  Sayce,  the  last-named  species  being 
found  in  the  burrows  of  the  land  crayfish  Engdeus  cuniotdarus^  the 
former  species  leaving  casts  in  the  burrows  and  chambers  in  which  it 
lives. 

Other  fresh- water  species  are:  Heterias^  pusiUa  (Sayce)  and  Jsera 
guemei  Dollf  us,  the  only  two  fresh- water  forms  of  the  family  Janiridae; 
Cirolanides  texensis  Benedict  from  an  artesian  well  at  San  Marcos, 
Texas;  Cruregens  fontanvs  Chilton,  the  only  known  species  of  Anthu- 
rida&  that  is  not  marine,  being  found  in  an  old  well  at  Eryeton,  New 
Zealand;  i<2b^<^  Idcmtris  Thompson  from  New  Zealand;  CUantis 
linearis  Dana  from  the  Rio  Negro  River,  Patagonia;  Alitroptis  {Vf 
typus  (Von  Martens)  from  the  Kapaus  River  at  Sin  tang,  in  Borneo; 
Tdotha  A^rw^Z/**  (Martens)  from  the  Rio  Cadea,  in  Brazil;  Ichthyoxenos 
jdlinghausi  Herklots  from  a  fish  in  the  river  Tjikerang,  in  Java; 
Livoneca  daurica  Miers  from  a  river  in  Dauria  (region),  Siberia; 
Ohndra  prsegustator  (Latrobe)  from  rivers  in  the  eastern  part  of 
North  America,  especially  the  Potomac;  Oymothoa  amur easts  Ger- 
stecker  from  a  tributary  of  the  Amur  River,  Asia;  Nerocila  fluvialis 
Schioedte  and  Meinert  from  the  Rio  Plata  River,  near  the  city  of 
Montevideo,  Uruguay;  Lathraena  insidiosa  Schioedte  and  Meinert 
from  a  river  near  Santos,  Brazil,  at  its  exit  into  the  sea;  Asotanafor- 
mosa  Schioedte  and  Meinert  from  the  river  lea,  in  Peru;  Ceratothoa 
laticauda  Milne  Edwards  from  the  Continguiba  River;  Ichthyoxenus 
mmianus  Schioedte  and  Meinert  from  streams  in  the  Himalayan 
Mountains;  Artystone  trysihia  Schioedte  from  the  La  Plata  River,  in 
South  America;  Chaetilia  ovata  Dana  from  the  Rio  Plata,  Patagonia; 
P^idione  [Palsegyge]  horrei  (Giard  and  Bonnier),  a  pai*asitic  Bopyrid 
found  on  a  fresh-water  species  Palmmon  dispar  Von  Martens;  Pseu- 
iione  [Palsegyge]  jluviatilis  Max  Weber,   and  some  forms  belong- 

«  For  the  preoccupied  Janirella  Sayce. 
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ing  to  the  ^enus  Prohi^yrus  Giard  and  Bonnier.  The  list  of 
fresh-water  Sphseromidae  is  large  for  a  marine  family,  and  includes 
the  following  forms  belonging  to  the  genera  Sphseroma  Latreille, 
Cseco^phseroma  Dollfus,  and  Sphseromides  Dollfus:  Sphseroma  dugesi 
DoUfus  from  a  warm  spring  in  New  Mexico;  S.  thermophilum  Rich- 
ardson from  a  warm  spring  in  New  Mexico;  S>  deHtructor  Richardson 
from  St.  Johns  River,  Palatka,  Florida;  S,  fossamm  Von  Martens 
from  a  swamp;  S,  rugicauda  Leach  from  brackish  waters  in  Europe; 
SphcBTomides  rai/mondi  DolUxis  froqa  subterranean  waters;  Cascosphss- 
roma  virei  Dollfus  and  C.  hirgundwn  Dollfus  from  waters  in  grottos 
of  the  Jura;  C.  faucheri  Dollfus  from  subterranean  waters  near  the 
village  of  Sauve;  and  Monolistris  caeca  Gerstaecker. 

With  these  exceptions  all  the  forms  belonging  to  the  Chelifera,  the 
Flabellifera,  the  Valvifera,  the  Asellota,  and  the  Epicaridea  are 
marine. 

The  Ligiidae,  a  family  of  terrestrial  Isopoda,  are  littoral  forms,  and 
are  found  around  wharf  piles  and  under  rocks  and  stones  along  the 
shore.     Prof.  A.  E.  Verrill  says  of  Ligia  ba/udiniana  Milne  Ekiwards: 

At  the  Bermudas  the  Ligia  occurs  m  great  abundance  on  the  ledges  and  clifte  along 
all  the  shores.  It  runs  with  surprising  activity  and  quickly  seeks  refuge  in  the 
cracks  and  crevices  of  the  ledges,  so  that  it  is  not  easy  to  capture  without  injury. 

7.  FOOD. 

Mollusks,  Annelids,  Crustacea,  and  fish  seem  to  be  the  chief  food  of 
the  marine  Isopods.  The  species  Cirolnna  concharum  (Stimpson)  is 
known  to  feed  on  the  blue  crab.  From  a  single  crab  as  many  as  108 
specimens  of  this  form  have  been  taken.  It  is  recorded  that  the  dog- 
fish Squalus  acanthias  has  been  reduced  to  a  skeleton  by  Conilera 
cylindracea  (Montagu).  The  Isopods  feed  not  only  on  the  dead 
animal,  but  the  living  animal  is  also  their  prey. 

It  is  supposed  that  the  food  of  the  fresh- water  Isopods  consists 
mainly  of  Infusoria. 

The  stomachs  of  certain  of  the  land  Isopods  have,  on  examination, 
been  found  to  contain  moss  cells,  algse,  etc.,  so  that  a  vegetable  diet  is 
in  some  cases  substituted  for  an  animal  diet.  The  Serolidae  are 
strongly  suspected  of  cannibalism  (Stebbing). 

8.  HABITS. 

Very  little  is  known  about  the  habits  of  the  Isopoda,  except  as  they 
are  destructive.  It  is  a  well-known  fact  that  the  Isopod,  Limnoria 
lignorum  (Rathke)  commonly  called  the  "gribble,"  attacks  wood  by 
boring  small  holes,  causing  much  damage  to  bridges,  piers,  etc.  It 
has  also  been  seen  attacking  the  gutta-percha  of  submarine  telegraph 
cables. 

There  are  two  species  of  the  genus  Sphaeramu  which  have  this  same 
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destructive  habit.  Sphserama  vastator  S.  Bate  comes  from  the  Indian 
Peninsula,  where  it  was  procured  ''from  a  piece  of  wood  which  had 
formed  part  of  a  railway  bridge  over  one  of  the  backwaters  of  the 
west  coast."  The  wood  is  described  as  being  *' honeycombed  with 
cylindrical  holes,  in  many  of  which  the  animal  was  rolled  up  like  a 
ball."  Sphaerorna  dej^tructor  Richardson  was  found  boring  the  piers 
on  St.  Johns  River,  at  Palatka,  Florida.  Sections  of  the  wood  showed 
that  the  diameter  had  been  reduced  during  a  period  of  eight  years 
from  16  inches  to  7i  inches.  The  whole  surface  of  the  wood  was 
bored  with  holes  averaging  in  size  about  5  mm.  in  diameter,  and  in  an 
end  section  the  holes  were  arranged  in  concentric  rings  between  the 
rings  of  annual  growth,  showing  the  little  animals'  preference  for  the 
soft  pine.  Very  strong  mandibles,  projecting  beyond  the  labrum 
most  conspicuously,  provide  a  perfect  equipment  for  this  destructive 
work. 

In  decided  contrast  to  the  above-mentioned  habits,  Hallez  has 
recently  pointed  out  some  of  the  beneficial  work  of  these  little  crea- 
tures. He  has  found  that  Eurydice  puLchra  Leach  is  the  principal 
agent  in  maintaining  the  healthfulness  of  the  coast  at  Portal,  France. 
Shark  fishing  is  an  important  industry  of  the  people  of  Portal,  who 
consume  a  great  many  of  these  fish  and  export  a  large  number  of  them 
to  Paris.  The  heads  of  the  fish  are  thrown  on  the  beach,  but  they  are 
instantly  surrounded  by  the  little  Crustacea  which  leave  only  the  car- 
tilaginous skeleton. 

Hallez  believes  that  each  locality  has  a  species  especially  adapted  to 
the  conditions  of  the  place  for  carrying  on  this  sanitary  work  along 
the  coast. 

9.  MODE  OF  LIFE. 

Many  of  the  Isopods  are  ectoparasites.  The  Cymothoidae  and  ^gidse 
are  found  attached  to  the  fins  and  gills  and  in  the  mouths  of  fishes. 
Some  of  the  Cirolanidae  are  also  parasitic  on  fish.  Dr.  Goode  said 
of  Oleticira  prsegustator  that  these  forms  are  not  parasites  in  the  true 
sense  of  the  word,  drawing  nourishment  from  the  fish  to  which  they 
attach  themselves;  they  are  commensal  rather,  stealing  shelter  and 
transportation,  but  not  subsistence.  When  the  fish  to  which  they  are 
attached  die,  they  change  their  quarters  and  seek  a  new  host.  Ol^n- 
cira  prdngustator  (Latrobe)  is  a  very  abundant  parasite,  infesting  a 
large  per  cent  of  the  menhaden  from  the  Potomac. 

jEgathoa  loliginea  Harger  was  obtained  from  the  mouth  of  a  squid. 
Other  specimens,  however,  have  been  found  parasitic  on  young  mul- 
let, showing  that  the  species  is  not  parasitic  solely  on  the  squid. 

Parasitism  is  the  mode  of  life  chiefly  with  the  Epicaridea.  The 
family  Bopyridae  infest  the  shrimps  and  crabs,  and  are  found  either 
attached  to  the  abdomen  of  the  host  or  within  the  branchial  cavity, 
beneath   the   carapace.     A  crab  or  shrimp  thus   infested  is  readilyr 
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detected  by  the  large  swelling  or  protuberance  at  one  side  of  the 
body.  A  new  genus  of  Bopyridae  is  described  in  the  following  pages, 
which  occupies  a  position  in  the  visceral  chamber  of  a  species  of 
Mwtiida^  this  position  with  reference  to  the  host  never  having  been 
heretofore  recorded  of  a  parasite  of  this  family.  The  Entoniscidae, 
parasitic  on  the  Brachyura,  always  occupy  the  visceral  cavity  of  the 
body  of  the  host,  entering  through  the  branchial  cavity. 

The  DajidsB  are  found  attached  to  Schizopoda,  and  usually  occupy 
a  position  on  the  back  of  the  host,  but  they  may  also  attach  themselves 
on  the  ventral  side  to  the  branchias  of  the  gill  chamber  or  to  the 
abdomen  on  the  dorsal  side.  The  Cryptoniscidse  are  parasitic  on 
Amphipods,  other  Isopods,  Ostracoda,  Cirripedia  (usually  the  para- 
sitic Cirripedia  known  as  the  Rhizocephalia),  and  are  sometimes  found 
in  the  incubatory  pouch  of  deep-water  Mysidae. 

One  host  may  carry  as  many  as  four  parasites.  Dr.  Fraisse  found 
a  Peltogaster^  a  Cryptoniscus^  an  Athelges^  and  a  Pseudione  on  one 
Pagurid.  One  branchial  and  one  abdominal  parasite,  or  two  branchial 
paitisites,  one  on  either  side  of  the  body,  is  not  uncommon. 

Other  abiding  places  for  shelter  and  protection  are  found  by  other 
Isopods.  The  Anthurid  EtHothhtos  venniformis  Haswell  occupies 
the  tube  of  a  Vermilia^  and  in  the  elongated  shape  of  the  body  and 
the  smallness  of  the  limbs  resembles  the  original  occupant.  The 
posterior  part  of  the  body,  with  its  expanded  appendages,  serves  well 
to  imitate  the  branchiae  of  the  head  region  of  the  SerpuJa^  which  issues 
from  the  free  end  of  the  tube,  the  Anthurid  entering  the  tube  in  the 
reverse  direction  from  its  former  occupant,  with  head  foremost. 

.JSga  spmigiophila  Semper  lives  in  a  silicious  sponge.  Species 
belonging  to  the  genus  TltanetheH  Schicedte  are  found  in  caverns; 
species  of  Platyarthr^is  Brandt  are  myrmicophile  forms,  dwelling  in 
ants'  nests,  and  Leptamyidia  hrevipes  Bate  and  Westwood  was  first  found 
in  the  fibrous  nest  of  a  mollusk. 

The  species  belonging  to  the  genus  CUantis  Dana  are  supposed  to 
be  tube  dwellers. 

Ichthyoxenus  jellinghavsii  Herklots  bores  a  hole  in  the  body  of  the 
fish,  Pmithm  macidutus  Bleeker,  just  behind  the  fins,  where  it  lives 
with  its  mate  (St ebbing). 

Many  Isopods  are  confined  to  caves,  and  lead  a  subterranean  life. 
Ca'cidoiea  styglus  Packard  was  first  found  in  MauMnoth  Cave;  it  lias 
been  recorded  from  Wyandotte  Cave  also  (it  is  not  confined  to  caves); 
Coecidotea  richardsonce  Hay  comes  from  Nickajack  Cave,  as  well  as 
Coeeidotea  nickajackensis  Packard;  Braekenridgia  cavernum  Ulrich 
comes  from  Ezell's  cave  and  Beaver  Cave  near  San  Marcos,  Texas; 
species  of  the  genus  Cwcospha-roma  DoUfus  seem  to  be  confined  to 
grottos,  being  found  in  subterranean  waters;  Sjyhseromides  raymondi 
Dollfus  comes  from  subterranean  waters  in  a  Cevennes  grotto;  Trwlw- 


Digitized  by  VjOOQIC 


>K>.  1350.       NA  TURAL  HISTOR  Y  OF  THE  ISOPODA— RICHARDSON.  27 

nii«nis  cai'^micola  Budde-Lund  from  grottos  in  the  Pyrenees;  Asdlus 
ca  eaticw<  Schicedte  from  subterranean  waters  in  Central  Europe;  Tricho- 
ntscus  siygius  Nemec  from  a  Gabroviza  grotto  near  Trieste  (probably 
identical  with  Typhloniscvs  stygivs  Joseph,  according  to  Nemec,  who, 
however,  considers  the  species  a  true  Trwhonwcms)^  and  StenaseUus 
Tirei  Dollfus  from  subtermnean  waters  (wells)  near  Cevennes,  at  a 
depth  of  150  meters. 

10.  BATHYMETRICAL  DISTRIBUTION. 

Many  of  the  marine  forms  are  found  floating  on  algae  or  swimming 
freely  near  the  surface  of  the  water.  Below  the  surface  they  have 
been  taken  from  depths  ranging  from  1  to  2,040  fathoms.  Among 
the  deep>-sea  forms,  the  species  Apneudes  gracilis  Norman  and  Steb- 
bing  may  be  mentioned;  it  comes  from  a  depth  of  1,450  to  1,785  fath- 
oms, and  is  confined  to  the  deep  waters  of  the  North  Atlantic.  The 
families  which  are  known  to  descend  below  1,000  fathoms  in  the  North 
Atlantic  are — *» 

ApeeudicUe Genera  Apseudes,  SphyraptM, 

Tanaidse Many  genera. 

Anthuridie Many  genera. 

Gnathiidse Genus  Gnalhia  {Anceus). 

Cirolanid?e Genus  Cirolana. 

Idoteid^e Genus  Chiridotea. 

ABellidae Genus  Nannoniscus, 

Arcturidae Genus  AstaciUa. 

Munnidae Genera  Ischnosoma,  Maerostylis. 

Munnopeidffi Genera  Munnopm,  llyarachnay  and  Eurycope. 

In  the  Southern  Sea  the  SerolidaB  have  been  found  distributed  over 
a  wide  area  in  very  deep  waters,  descending  to  2,040  fathoms. 

.^£ga  maxi/na  Hansen,  from  Cocos  Island,  comes  from  a  depth  of 
1,175  fathoms;  Astaeilla  Cceca  Benedict,  from  off  Maryland,  was  taken 
at  a  depth  of  1,825  fathoms,  and  Pseiidione  htberculata  Richardson, 
from  Port  Ortway,  Patagonia,  comes  from  a  depth  of  1,050  fathoms. 

One  of  the  characteristic  features  of  the  deep-sea  forms,  or  ''Bas- 
salian  animals,"  is  their  distribution  over  wide  areas. 

11.  GEOGRAPHICAL  DISTRIBUTION. 

The  influence  of  temperature  has  been  considered  of  paramount 
importance  in  the  distribution  of  life  in  the  seas. 

According  to  Prof.  James  D.  Dana,  the  preponderance  of  species  is 
in  the  Temperate  Zone,  or  Pararctalian  and  Notalian  Realms.*  Species 
outside  of  the  Tropical  Zone  or  Tropicalian  Realm  *  are  of  the  highest 
rank  and  usually  the  largest  of  the  order,  the  giant  forms,  such  as 

«  For  above  list  refer  to  Stebbing,  Trans.  Zool.  Soc.  London,  XII,  Pt.  4, 1886,  p.  1. 

'►The  above  nomenclature  was  suggested  by  Dr.  Theodore  Gill  for  the  primary 
marine  regions  or  realms  in  place  of  the  zones  used  by  Dana.  Pro<».  Biol.  Soc. 
Washington,  11.  1885,  pp.  1^.  ^.^^^^^  ^^  i^OOgk 
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Chiridotea  saJyina  (Kr0yer),  Chiridotea  entomon  (Linnaeus),  and 
Glyptonotus  antarticus  Eights^  being  found  in  the  Frigid  Zone  or 
Arctalian  Realm.* 

The  Spheeromidse  are  nearly  all  cold-water  species,  though  not  reach- 
ing into  the  Arctalian  Realm.  Sphaeroina  thermophilum  Richardson, 
from  a  warm  spring  in  New  Mexico,  and  S.  dugesi  DoUfus,  also  from 
a  warm  spring  in  New  Mexico,  are  exceptions. 

The  Idoteidee  are  the  most  decidedly  cold-water  forms,  theCymothoi- 
dse  and  the  Corallanidse  the  least  so. 

The  following  genera  extend  into  the  Arctalian  Realm:  Idotea^ 
OlyptonotvM^  Jaera^  Janira^  Munna^  ^^a^  Serolis,  Onathia^  Arcturus^ 
Tanaia^  Liriopsis^  Phryxus^  Dajus^  Chiridotea^  Cryptocope^  LeptogTut- 
thia^  Sphyrapus^  Synidotea^AatdciUa^  Munnopsis^Eurycope^  Calathura^ 
and  Bopyroides. 

In  the  Pararctalian  and  Notalian  realms  there  is  a  commingling  of 
forms  from  the  Arctalian,  Antarctalian,  and  Tropicalian  realms. 

Some  of  the  terrestrial  Isopods  are  very  widely  distributed,  such 
well-known  species  SisArmadillidiurn  vidgareiLoLtreWle),  Porcellio  Isems 
(Latreille),  Porcellio  acdbei'  (Latreille),  Oniscus  asellvs  Latreille,  and 
Metopofwrthus  prudnoB^s  (Brandt)  being  cosmopolitan  and  found  all 
over  the  world. 

Many  of  the  marine  forms  from  the  coast  of  Norway,  England,  and 
the  Atlantic  coast  of  Europe,  and  from  the  Mediterranean  are  carried 
by  the  Gulf  Stream  along  the  Atlantic  coast  of  North  America  and  are 
found  on  the  coast  as  far  south  as  the  West  Indies  and  the  Bermudas. 
Among  the  number  on  record  from  European  waters  found  on  the 
Atlantic  coast  of  North  America  may  be  mentioned:  Idotea  metaUica 
Bosc,  Eocinelu  mdculata  Schioedte  and  Meinert,  .^a  ventrosa  M. 
Sars,  .^a  arctica  Lutken,  SphyrapuH  malleolus  Norman  and  Stebbing, 
.£ga  webhii (Gu^rin),  Synidotea  hicxmpida  (Owen),  Codathura  hranchiata 
(Stimpson),  Cyathura  carinata  (Kr0yer),  u^a  psora  (Linnaeus),  Ciro- 
lana  concharum  (Stimpson),  Idotea  marina  (Linnaeus),  Jaera  marina 
(Fabricius),  Arcturus  hafini  (Sabine),  Clrolana  horealis  Lilljeborg, 
Gnathia  elongata  (Kr0yer),  Astacilla  granulata  (Sars),  ./Ega  ci^enidata 
Lutken,  Cryptocope  arctica  Hansen,  Leptognathia  longiremis  (Lillje- 
borg), Conilera  cyUndricea  (Montagu),  Leptochelia  samgnyi  (Kr0yer), 
Eurycope  comuta  (Sars),  Munnopsis  typica  M.  Sars,  Janira  maculosa 
Leach,  Munna  fabrioii  Kr0yer,  Munna  krjoyeri  Goodsir,  Limnoria 
lignorum  (Rathke),  Tanais  cavolinii  Milne  Edwards,  Leptochdia  duhia 
(Kr0yer),  Jsera  alhifrons  Leach,  jEga  incisa  SchicBdto  and  Meinert, 

<*  Baihynomus  ffigarUeus  Milne  Edwards  coming  from  the  Caribbean  Sea  is  not  an 
exception,  because  it  is  found  at  great  depths,  where  the  temperature  of  the  water  is 
very  low. 

ft  The  above  nomenclature  was  suggested  by  Dr.  Theodore  Gill  for  the  primary 
marine  regions  or  realms  in  place  of  the  zones  used  by  Dana.  Proc.  Biol.  Soc. 
Washington,  II,  1855,  pp.  1-66.  ,     nnal(> 

Digitized  by  VjOOv  LC 


ifo.1350.       SATVRAL  HISTORY  OF  THE  ISOPODA-^BICHARDSON.  21) 

Syscenus  infdix  Harger,  Rocmela  dAimerili  (Lucas),  and  Dajus 
my^idis  Kr0yer. 

Chij^idotea  sabini  (Kr0yer)  is  a  circumpolar  species,  having  been 
recorded  from  the  Pacific  coast  of  North  America,  Greenland,  the 
Siberian  Polar  Sea,  the  E^ra  Sea,  and  Franz-Josef  Land  (Sars). 
Synidotea  nodulosa  (Kr0yer)  is  also  circumpolar  and  occurs  along  the 
west  and  east  coasts  of  North  America. 

Some  of  the  Bopyridse  have  a  wide  distribution.  Phryxm  ahdomi- 
nalU  (Kr0yer)  has  been  recorded  from  the  coast  of  Norway,  from 
Greenland,  and  from  the  Atlantic  and  Pacific  coasts  of  North  America, 
the  various  species  of  host  which  it  infests  being  circumpolar.  Boyy- 
roidas  hlppclytes  (Kr0yer)  is  found  also  on  both  coasts  of  North  Amer- 
ica, the  form  from  the  west  coast  having  been  described  by  Stimpson 
under  the  name  acvtirnarginata. 

It  is  interesting  to  note  the  similarity  between  several  of  the  species 
found  on  the  Atlantic  coast  of  North  America  and  those  of  the  Pacific 
coast,  the  differences  separating  them  being  very  slight.  Hansen  has 
pointed  out  the  close  resemblance  of  his  two  species  .^a  inaxima^ 
from  Cocos  Island,  and  ^Eya  acuminata^  from  the  Cralapagos  Islands,  to 
jEga  psora  (Linnaeus)  from  the  Atlantic  coast;  of  his  species  .^a 
pUbeia  from  Cocos  Island  and  the  Gralapagos  Islands,  to  .^a  ventroaa 
Sars  from  the  coast  of  Greenland;  of  his  species  Rocinela  modesta^ 
from  the  Gulf  of  Panama  to  Rocinela  macidat<i  Schioedte  and  Meinert, 
from  Greenland,  and  of  his  species  Rocinda  laticauda  from  the  coast 
of  Mexico  to  Rocinda  australw  Schioedte  and  Meinert  from  the  Straits 
of  Magellan.  Rocinda  affinis  Richardson  from  Japan  also  presents 
striking  I'esemblances  to  Rocinela  oculata  Harger  from  the  Atlantic 
coast  of  North  America.  Cilicdea  cavdata  gilliana  Richardson  and 
Dynamene  ivberculosa  Richardson  from  the  Pacific  coast  are  quite 
similar  to  forms  from  the  Atlantic  coast,  Cilicsea  cavdata  (Say)  and 
Dynamene  hermtidensis  (Ives)  from  the  Gulf  of  Mexico,  Yucatan,  and 
the  Bermudas. 

A  rather  remarkable  instance  of  a  shallow-water  organism  coming 
from  two  very  remote  localities  is  that  of  Leptochelia  minuta  Dana. 
The  type  species  of  this  form  was  obtained  from  the  Fijis,  at  the 
island  of  Ovalau,  from  among  seaweed  and  small  corals.  A  few  years 
ago  this  species  was  again  recorded  by  Stebbing,  but  this  time  from 
the  West  Indies,  at  Long  Island,  where  it  was  found  in  shallow  water 
covered  with  algse. 

In  the  present  paper  record  is  made  of  a  species  uEga  deshaysiana 
(Milne  Edwards)  known  to  West  Indian  waters,  being  obtained  by  the 
U.  S.  Fish  Commission  steamer  Albatross  at  the  Hawaiian  Islands. 

In  explanation  of  these  facts  Dr.  Gill  has  said: 

The  inference  is  irresistible  that  such  types  have  migrated  from  common  ground, 
and  may  have  originally  developed  either  in  the  deep  sea  and  thence  dispersed  in 
opposite  directions,  or  at  one  of  the  extremes,  and  wandered  thence  over  the  bot- 
tom to  their  final  resting  places.  ^^^T^ 
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12.  SECONDARY  SEXUAL  CHARACTP:RS. 

In  many  cases  the  males  and  females  are  alike  in  general  charactei"s, 
although  there  may  be  slight  differences  in  size  and  proportions.  In 
some  instances,  however,  differences  occur  of  the  following  nature: 
the  antennsB  in  the  males  may  be  longer  than  in  the  females;  this  is 
true  of  the  Ligiidse  for  example.  The  males  of  Zigia  haudmiuna 
Edwards  also  have  a  fringe  of  bristles  or  stiff  hairs  along  the  carpus 
and  the  merus  of  the  first  pair  of  legs,  which  character  is  entirely 
wanting  in  the  females.  Ligia  exotica  Roux  is  provided  with  a  proc- 
ess extending  from  the  propodus  of  the  first  pair  of  legs  in  the  males, 
this  process  being  absent  in  the  females.  The  males  oi  CoraUana 
tricomia  Hansen,  CoraUana  quadricomis  Hansen,  and  CoraUana  sex- 
icomis  Richardson  have  in  the  first  species  named  three  spines  on 
the  dorsal  surface  of  the  head,  in  the  second  species  four  spines 
on  the  head,  and  in  the  third  species  four  spines  on  the  head  and 
two  on  the  basal  joints  of  the  antennulae,  the  head  of  the  female  in 
all  these  species  being  entirely  unarmed. 

Among  the  Tanaidse  and  the  Apseudidse  the  first  pair  of  legs  of 
the  males  are  much  more  robust  and  very  much  larger  than  those  of  the 
females,  although  they  are  usually  similar  in  structure.  The  males  of 
several  species  of  the  genus  Leptoclielia  Dana  have  greatly  elongated 
first  gnathopods  and  antennas  while  the  same  appendages  in  the  females 
are  greatly  reduced. 

The  genera  of  the  Janiridae,  in  which  the  first  pair  of  legs  of  the 
males  is  different  in  structure  from  the  other  pairs,  show  a  similarity 
in  structure  in  all  seven  pairs  with  the  females.  Carpias  hermndensiH 
Richardson,  which  presents  this  tendency  in  the  extreme,  being 
remarkable  for  the  great  size  and  peculiar  structure  of  the  first  pair 
of  legs,  exhibits  no  peculiarities  of  this  kind  in  the  female.  The  legs 
of  the  first  pair  in  the  species,  Stenetriurri  stehhingl  Richardson,  differ 
in  form  from  those  of  the  female,  both,  however,  being  chelate  in 
character. 

In  the  SphffiromidsB  the  genus  Cilicdea  Leach  has  the  first  abdominal 
segment  in  the  male  produced  in  a  long  spine  or  process,  which,  accord- 
ing to  Haswell,  is  sometimes  wanting  in  the  female.  The  males  of  the 
genus  Tsocladm  Miers  have  the  seventh  thoracic  segment  produced  in 
a  long  spine,  which  is  not  developed  in  the  female.  Cycloidura  Steb- 
bing,  an  Australian  genus  of  the  Sphteromidse,  has  the  seventh  seg- 
ment of  the  thorax  produced  into  a  large  dorsal  spine,  at  least  in  the 
male.  Ceratocephalna  Woodward,  also  a  Sphseromid  genus,  has  the 
head  of  the  male  drawn  out  into  three  large  processes,  of  which 
the  middle  one  is  much  the  longest;  in  the  female  faintly  marked 
projections  take  the  place  of  these  processes.  The  sixth  segment  of 
the  thorax  in  Campecopea  Leach  is  produced  in  a  long  tooth  in  the 
male,  but  not  in  the  female. 
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In  this  order,  with  the  exception  of  the  Epiearidea,  perhaps  there 
is  no  greater  distinction  between  the  males  and  the  females  than  in 
the  family  Gnathiidae.  Owing  to  these  differences,  at  one  time  the 
young  and  the  females  were  included  in  a  separate  family  from  that 
to  which  the  males  were  assigned.  The  relationship  between  the  two 
forms  was  definitely  established  by  Mr.  Eugene  Hesse,  although  sug- 
gestions were  made  by  Leach  as  early  as  1814  pointing  to  this  con- 
clusion. The  adult  males  have  powerful  mandibles  projecting  in  front 
of  the  large  quadrangularly  shaped  head.  In  the  female  the  mandi- 
bles are  absent  and  the  head  is  small  and  triangular.  The  first  gnath- 
opods  in  the  male  are  two-jointed  opercular  appendages.  In  the 
female  the  first  pair  of  legs  lie  in  a  membranous  plate  supposed  to 
be  marsupial  in  character  (Stebbing). 

With  the  Epiearidea  not  only  is  sexual  dimorphism  most  marked, 
but  the  males  also  differ  from  the  females  in  the  shape  of  the  body, 
which  is  elongate  and  always  bilaterally  symmetrical,  while  the  body 
of  the  female  is  usually  more  or  less  asymmetrical,  and  has  a  ten- 
dency to  be  circular  in  outline,  and  in  the  fact  that  the  segments  of 
the  abdomen  may  be  distinct  or  fused  irrespective  of  this  condition  in 
the  female. 

13.  ALTERATION  OF  SEX  AND  HERMAPHRODITISM. 

The  peculiar  phenomenon  of  the  alteration  of  sex  occurs  among 
some  of  the  Cymothoidse.  The  young  male  at  one  period  is-  protan- 
drous,  being  provided  with  rudimentary  female  reproductive  organs 
within  the  male  reproductive  organs.  When  the  integument  is  shed 
the  female  reproductive  organs  develop  at  the  expense  of  the  male 
organs,  the  incubatory  lamella3  arise  at  the  base  of  the  thoracic  legs, 
and  the  copulatory  organs  are  thrown  off. 

This  alteration  of  sex  and  temporary  hermaphroditism  of  the  pro- 
tandrous  type  has  been  observed  in  .  Cymothoa^  Nerocila^  AnUocra^ 
and  Icthyoxenos, 

The  Cryptoniscian  larvae  (tnales)  of  the  Epiearidea  develop  into 
adult  males  and  females,  the  larvse  which  are  to  become  females  having 
at  one  period  both  male  and  female  reproductive  organs.  In  the  fam- 
ily Cryptoniscidse  the  males  not  transformed  into  females  do  not  pass 
beyond  the  form  of  the  Cryptoniscian  larvae.  With  the  family  Enton- 
iscidae  certain  males  undergo,  while  retaining  their  sex,  a  metamor- 
phosis less  complete  than  that  of  the  female,  but  sufficiently  great  to 
give  a  very  different  appearance  to  this  second  form.  Thus  the  Enton- 
iscidae  have  larval  males  (complementary  males)  as  well  as  degraded 
adult  males,  both  fertile.  It  may  be  possible  as  Girard  and  Bonnier 
suggest,  that,  if  the  adult  degraded  male  should  disappear,  one  of  these 
complementary  males  may  take  its  place  and  continue  its  transforma- 
tion into  the  adult  form.  The  Cryptoniscidae  have  only  larval  males. 
The  Bopyridae  have  only  degraded  adult  males. 
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I. 

ISOPODA  COLLECTED  IN  JAPAN  IN  THE  YEAR  1900  BY 
THE  U.  S.  FISH  COMMISSION  STEAMER  ALBATROSS, 
AND  IN  THE  YEAR  1881  BY  THE  U.  S.  S.  PALOS. 

The  collections  made  in  Japan  by  the  U.  S.  Fish  Commission  steamer 
Albatross  and  the  U.  S.  S.  Pcihys  contained  material  that  was  interest- 
ing and,  for  the  most  part,  new  to  science.  In  the  present  paper  two 
new  genera  and  several  new  species  are  added  to  the  list  of  those 
already  known. 
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FLABELLIFERA  or  CYMOTHOIDEA. 
Family  MGTDM. 

ROCINELA  ANGUSTATA,  new  species. 

Rixinela  laticauda  Richardson  (not  Hansen),  Proc.  Am.  Philos.  Soc,  XXXVII, 
1898,  No.  157,  pp.  14-15,  figs.  5-6;  Proc.  U.  8.  Nat  Museum,  XXI,  1899, 
p.  828. 

Locality. — Manazum,  Japan.  (Collected  by  the  U.  S.  Fish  Com- 
mission steamer  Albatross.) 

This  species  formerly  identified  by  the  author  with  R.  laticauda 
Hansen  *»  from  Acapulco,  Mexico,  is  now  given  a  new  specific  name. 
It  can  be  differentiated  from  R,  laticauda  Hansen  by  the  difference  in 
the  width  of  the  abdomen  compared  with  the  thorax,  the  abdomen 
being  much  broader  in  R.  laticauda  Hansen  than  in  R.  angustata 
Richardson;  in  having  but  four  spines  on  the  propodus  of  the  prehen- 
sile legs,  while  in  R,  laticauda  Hansen  there  are  six;  in  having  six 
spines  (five  are  wrongly  given  in  the  earlier  description)  on  the  merus 
of  the  prehensile  legs,  while  in  R.  laticauda  Hansen  there  are  four, 
and  in  the  shorter  antennae.  Four  specimens  of  this  species  were 
obtained  by  the  U.  S.  Fish  Commission  steamer  Albatross.,  one  from 
off  San  Luis  Obispo  Bay,  California,  another  off  Esteros  Bay,  (Cali- 
fornia, a  third  at  Puget  Sound,  and  a  fourth  from  Unimak  Island, 
Alaska.  All  four  specimens  are  alike  in  character;  two  are  males, 
and  two  females.  The  specimen  from  Japan,  a  male,  agrees  with  the 
specimens  referred  to  R.  angustata  Richardson  with  this  exception: 
There  are  four  spines  instead  of  six  on  the  merus  of  the  prehensile 
legs.  It  has  the  narrow  abdomen,  the  shorter  antennas,  and  the  four 
spines  on  the  propodus  of  the  prehensile  legs,  as  stated  in  the  descrip- 
tion of  R.  {Joiicauda)  angustata  Richardson. 

ROCINELA  APPINIS,  new  species. 

Body  ovate;  color  uniformly  yellow. 

Head  large,  triangular,  and  produced  over  the  basal  joints  of  the 
antennae  in  a  truncate  process.  Eyes  large,  occupying  the  greater 
portion  of  the  head  and  contiguous  along  the  median  line.  The  ocular 
lobes  do  not  project  posteriorly.  The  ocelli  are  arranged  in  ten  rows 
along  the  long  axis  of  the  eye.  The  first  pair  of  antenna  extend  to 
the  end  of  the  peduncle  of  the  second  pair  of  antenna?;  the  first  joint 
of  the  peduncle  is  very  short  and  is  almost  concealed  by  the  frontal 
process;  the  flagelhim  consists  of  five  joints.  The  second  pair  of 
antennae  extend  but  a  short  distance  beyond  the  first  thoracic  segment; 

«Bun.  Mus.  Comp.  Zool.,  Har\'ard  College,  1897,  XXXI,  No.  5,  p.  108,  pi.  in, 
figs.  2,  3. 
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the  first  joint  of   the  peduncle  is  entirely  concealed  by  the  frontal 

process;  the  flagellum  consists  of  fourteen  joints. 

The  first  and  second  segments  of  the  thorax  are  equal  in  length. 

The  third  is  longer  and  the  fourth  the  longest.     The  fifth  segment  is 

short  and  equal  in  length  to  the  first  or  second  segment.     The  sixth 

segment  is  very  short  in  the  median  dorsal 
line,  being  about  one-third  the  length  of  the 
preceding  segment.  The  seventh  segment  is 
extremely  short,  being  half  as  long  in  the 
median  line  as  the  sixth  segment.  The  epi- 
mera  of  the  second  and  third  segments  are  not 
so  acutely  produced  as  in  the  following  seg- 
ments. Those  of  the  fourth,  fifth,  and  sixth 
segments  are  narrow  and  have  acute  posterior 
extremities.  The  epimera  of  the  seventh  seg- 
ment are  broad,  but  also  acutely  produced. 

The  first  abdominal  segment  is  not  evident 
in  a  dorsal  view,  being  entirely  concealed 
by  the  last  thoi*acic  segment.  The  second, 
third,  and  fourth  segments  are  produced 
laterally  in  acute  processes.  The  fifth  seg- 
ment is  narrow,  not  as  wide  as  the  terminal 
segment,  but  is  longer  than  the  preceding 
segments  in  the  median  line.  The  terminal 
segment  is  roundly  triangulate,  with  margins 

fringed  with  a  few  hairs.     The  outer  branch  of  the  uropoda  is  broadly 

expanded,  rounded  posteriorly,  and  is  about  twice  as  wide  as  the  inner 

branch.     The  outer  margin  is  crenulate,  and  beset  with  ten  spines. 

The  inner  branch  is  narrow,  and  rounded  posteriorly,  and  is  equal  in 

length  to  the  outer  branch. 
The  first  three  pairs  of  legs  have  long  curved  dactyli.     The  pro- 

podus  of  the  first  pair  is  armed  with  four  spines, 

the  carpus  with  one,  and  the  merus  with  two. 

The  second  and  third  pairs  have  the  propodus 

armed  with  only  three  spines.    The  other  legs  are 

long,  slender,  and  somewhat  spinulose. 
Only  one  specimen  was  taken  by  the  U.  S.  Fish 

Commission  steamer  Alhatross^  at  the  entrance 

of  Port  Heda,  Japan,  at  a  depth  of  167  fathoms. 
Type,— C^t.  No.  29083,  U.S. N.M. 
This  species  is  very  closely  related  to  R.  ocxdata  Harger,^  to  which 

it  bears  a  very  striking  resemblance.     It  differs  from  that  species  in 

the  following  points: 

a  Bull.  Mu8.  Comp.  Zool.,  Harvard  College,  XI,  No.  4,  1883,  pp.  97-98;  pi.  in, 
figs.  2-2a;  pi.  iv,  fig.  1. 


Fio. 


1.— ftoCINELA  AFFINI8,  NEW 
SPECIES.      X  4. 


Fig.  2.— Leg  of  first  pair 
ofRocinela  affinis.   X  10. 
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(1)  In  the  entire  concealment  of  the  first  abdominal  segment  on  the 
dorsal  side  b^^  the  last  thoracic  segment;  (2)  in  the  much  larger  epimera 
of  the  seventh  thoracic  segment,  which  are  quite  as  prominent  as  those 
of  the  sixth  segment,  and  are  somewhat  broader,  the  posterior  extremi- 
ties not  being  on  a  level  with  those  of  the  sixth  segment,  as  is  true  of 
S.  oculcUa^  but  extending  some  little  distance  behind;  (3)  in  having 
the  propodus  of  the  legs  of  the  first  pair  armed  with  only  four  stout 
spines,  while  in  R,  oeidata  there  are  eight,  and  in  having  two  stout 
spines,  also,  on  the  merus,  while  in  R.  oeulata  there  are  none;  the  legs 
of  the  second  and  third  pairs  have  three  spines  on  the  propodus,  while 
in  R,  ociiUita  they  have  six  spines;  and  (4)  in  not  having  the  eyes  pro- 
duced posteriorly  into  lobes  as  in  R.  ocvlcLta. 

Family  CIROLANID^. 

CIROLANA  JAPONENSIS.  new  species. 

Body  about  three  times  as  long  as  wide,  rather  convex. 

Head  transverse.  Eyes  very  small,  round,  and  situated  at  the 
antero-lateral  corners  of  the  head.  Color  of  eyes  light  brown. 
Frontal  margin  of  head  with  small  median  point,  on  either  side  of 
which  is  a  depression  for  the  reception  of  the 
antennse.  Firet  pair  of  antennae  very  short,  reach- 
ing only  to  the  end  of  the  fourth  joint  of  the  pe- 
duncle of  the  second  pair  of  antennae;  flagellum 
with  joints  very  short  and  difficult  to  distinguish;  ^'^'J'-';,^,^''^^^^^^ 
they  number  about  ten.  Second  pair  of  antennae  and  labrum  op  cir<> 
extend  a  little  beyond  the  i>osterior  margin  of  the       ^^^^  japonensk,  new 

SPECIES.      X  10. 

third  thoracic  segment;  the   flagellum   contains 

about  twenty-four  joints.     Frontal  lamina  or  interantennal  plate  is 

narrow  and  elongate,  this  and  the  clypeus  being  unarmed  and  perfectly 

flat. 

The  first  segment  of  the  thorax  is  not  greatly  longer  than  the 
second,  although  it  is  a  little  longer.  The  fourth,  fifth,  and  sixth 
segments  are  equal  in  length  to  each  other  and  to  the  first,  being 
slightly  longer  than  the  second,  third,  and  seventh.  The  epimeiu  of 
the  second  and  third  segments  are  not  produced  posteriorly.  Those 
of  the  following  four  segments  are  produced  posteriorly,  a  gradual 
increase  in  this  feature  being  noticeable.  The  posterior  extremity  of 
the  epimera  of  the  seventh  segment  reaches  the  posterior  margin 
of  the  second  abdominal  segment.  All  the  epimera  are  broad  and 
smooth,  with  only  a  faint  trace  of  arched  carina?. 

The  first  four  segments  of  the  abdomen  are  of  equal  width  and 
of  nearly  equal  length.  The  third  and  fourth  have  the  post-lateral 
extremities  produced.  The  fifth  segment  is  covered  at  the  sides  by 
the  post-lateral  prolongations  of  the  fourth  segment.     The  sixth  seg- 
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Fio.  4.— Abdomen  op 

Cl  BO LAN A      JAPON- 
EN8I8.      X  10. 


ment  is  triangulate,  with  apex  obtuse,  the  aides  converging  more  rap- 
idly to  the  posterior  third  portion  of  the  segment.  This  posterior  part 
of  the  last  segment  is  crenulate,  and  armed  with  about  ten  spines 
and  numerous  hairs.  The  inner  branch  of  the  uropoda  is  about  twice 
as  broad  as  the  outer.  Both  branches  are  equal  in 
length,  crenulate  on  both  margins,  and  armed  with 
spines  and  hairs. 

The  legs  of  the  first  pair  have  the  ischium  and 
merus  distally  produced,  the  process  of  the  merus 
extending  half  the  length  of  the  propodus.  The 
carpus  is  very  small,  almost  inconspicuous.  There 
are  a  few  spines  on  the  inferior  margin  of  the  merus, 
carpus,  and  propodus.  In  the  second  and  third  pairs 
of  legs  the  carpus  is  larger,  and  the  process  of  the  merus  extends  to 
the  end  of  this  joint.  The  fourth  and  fifth  pairs  of  legs  are  similar, 
with  the  exception  that  the  basis  in  the  fifth  pair  is  more  dilated  and 
less  slender  than  in  the  fourth  pair.  The  sixth  and  seventh  pairs 
have  the  basis  much  dilated,  forming  a 
high  carina.  All  the  legs  are  furnished 
with  long,  plumose  hairs.  Spines  also 
are  present  along  the  margins  of  the 
legs. 

Color,  uniformly  light  yellow;  eyes, 
light  brown. 

Only  one  specimen  was  taken  by  the 
U.  S.  Fish  Commission  steamer  Alba- 
trosSj  at  Yokkaichi  Light,  Japan. 
Type.— C^t.  No.  29085,  U.S.N.M. 
This  species  is  closely  related  to  C. 
Mrtipes  Milne  Edwards,"  but  the  fol- 
lowing characters  may  serve  to  distin- 
guish it  from  that  species:  Clypeus 
somewhat  wider  than  labrum,  being 
produced  at  the  lateral  angles;  anten- 
nae longer  than  in  O,  hlrtipes^  reaching 
the  posterior  margin  of  the  third  tho- 
racic segment;  eyes  smaller  than  in  C, 
hlrtipes?iViA  round;  epimera  of  thoracic 
segments  not  ornamented  with  arcuate 
carinse  (''  furca"),  only  faint  traces  of  these  being  evident;  the  legs  of 
the  first  three  pairs  are  not  provided  with  a  spine  at  the  apex  of  the 
ischium  and  merus,  as  is  true  of  C,  kirtipe»;  the  other  four  pairs  of 
legs  are  provided  with  spines  along  the  margins  and  a  few  spines  on 

o  H.  J.  Hansen.    Cirolanidsp,  etc. ,  Vidensk.  Selsk.  Skr. ,  6te  R.    Naturvidenskabelig 
og  Mathematisk  Afd.  5te  Bd.  3,  p.  326. 


Fig.  5.— Leo8  of  Cibolana   japonensw. 
a,  op  fibst  paib;  6,  of  second  paib;  <•,  of 

FIFTH  paib;  d.  OP  SEVENTH  PAIB.     X  10. 
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some  of  the  joints,  while  in  C.  hirtipes  the  spines  are  more  numerous 
OD  the  margins  and  grouped  together  in  rows  on  the  ischium,  merus, 
and  carpus;  and  the  posterior  margin  of  the  terminal  segment  of  the 
abdomen  is  armed  with  ten  rather  than  sixteen  spines. 

This  species  differs  from  C.  schiodtei  Miers"  in  the  form  of  the 
frontal  lamina  (interantennal  plate),  which  in  the  latter  species  bears 
a  strong  tooth  at  its  anterior  extremity. 

It  differs  from  C.  tei\ui^tylis  Miers  in  not  having  the  first  thoracic 
segment  greatly  longer  than  the  other  segments. 

From  C,  rot^ii  Miers  ^  it  differs  in  the  form  of  the  eyes,  which  in 
that  species  are  narrow-oblong,  and  extend  "along  the  sides  of  the 
head  from  the  front  margin  of  the  first  segment  of  the  body  nearly  to 
the  bases  of  the  antennse.'^ 

Family  CYMOTHOIDiE. 

LIVONECA  PROPINQUA,  new  species. 

Body  broad,  with  sides  subparallel,  twisted  either  to  right  or  left. 
Abdomen  not  narrower  than  thorax.     Color,  dark  yellow. 

Head  small,  triangular;  front  produced  in  an  obtuse  point;  posterior 
margin  straight.    Eyes  moderately  large,  oval, 
and  situated  at  the  lateral  angles  of  the  head. 
First  pair  of  antennas  extend  nearly  to  the 
antero-lateral  angles  of 
the  first  thoracic  seg- 
ment; each  consists  of 
seven  joints.      Second 
pair  of  antennsB  reach 
the    posterior    margin 
of  the  head;    each   is 
composed   of    thirteen 
joints. 

First  thoracic  seg- 
ment considerably 
longer  than  any  of  the 
others.  The  antero- 
lateral angles  of  this 
segment  extend  up 
around  the  head  on 
either  side;  the  poste- 
rior angles  are  widely  rounded.  The  other  thoracic  segments  are 
about  equal  in  length,  the  seventh  segment  being  somewhat  shorter. 

«  Zoological  Collections  of  H.  M.  S.  AUH,  1884,  pp.  302-304,  pi.  xxxrii,  fijr.  a,  and 
pi.  XXXIII,  fig.  B. 

<>  Catalogue  of  the  Stalk  and  Sessile-eyed  Crustacea  of  New  Zealand,  1876,  p.  109, 
pi.  Ill,  fig.  3. 


FlO.  6.— LlTONlCA  PROPINQUA, 
HEW  SPECIES.      X  8. 


Fig.  7.— Livoneca  propinqua. 
a,  leo  of  fifth  pair;  6,  leg 

OF     SIXTH     pair;     C,   LEO    OF 
SEVENTH  PAIR.      X  10. 
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The  epimem  of  the  second  and  third  segments  are  long  and  narrow, 
and  extend  the  whole  length  of  the  lateral  margin  of  the  segments. 
The  epimera  of  the  fourth  and  fifth  segments  are  short  and  pointed 
posteriorly,  and  extend  only  half  the  length  of  their  respective  seg 
ments.  The  epimera  of  the  sixth  segment  are  pointed  posteriorly  and 
extend  three-fourths  the  length  of  the  segment;  those  of  the  seventh 
segment  are  rounded  posteriorly  and  extend  fully  to  the  posterior 
margin  of  the  seventh  segment. 

The  abdominal  segments  are  short  but  fully  as  wide  as  the  thoracic 
segments.  The  terminal  segment  is  transverse,  about  twice  as  wide 
as  long,  with  the  posterior  margin  widely  rounded. 

The  uropoda  are  narrow  oar-like  appendages,  somewhat  tapering 
toward  the  extremity,  which  is  rounded.  The  outer  branch  is  a  little 
longer  than  the  inner  branch  and  extends  almost  to  the  posterior 
margin  of  the  terminal  abdominal  segment. 

The  legs  are  all  similar,  with  the  exception  that  the  carina  of  the 
basis  is  very  high  on  the  four  posterior  paii*s. 

This  species  differs  from  Z.  caudata  Schioedte  and  Meinert^  from 
Japan  in  the  fact  that  the  carina  of  the  basis  is  much  higher  than  in 
that  species;  in  the  longer  uropoda,  the  outer  branch  being  the  longer 
one  in  L,  propinqua^  while  the  reverse  is  true  in  Z.  caudata  Schioedte 
and  Meinert;  and  in  the  transverse  terminal  segment. 

Three  specimens  were  olitained  by  the  U.  S.  Fish  Commission  steamer 
AlhatrosH  at  Port  Heda,  Japan. 

Type.—Q9Lt.  No.  29086,  U.S.N.M. 

Family  SPH^ROMID^. 

CYMODOCEA  ACUTA,  new  species. 

Surface  of  body  smooth;  color  white  with  numerous  black  dots. 

Head  large,  broader  than  long,  with  prominent  median  point. 
Eyes  large,  situated  in  the  post-lateral  angulations,  the 
ocular  lobes  extending  some  distance  beyond  the  pos- 
terior margin  of  the  head.  First  pair  of  antennae  extend 
almost  to  the  posterior  margin  of  the  first  thoracic  seg- 
ment; first  two  joints  of  peduncle  large,  dilated,  the 
first  one  long,  the  second  very  short:  third  joint  long 
and  slender;  flagellum  composed  of  about  seventeen 
joints.  Second  pair  of  antennae  reach  the  posterior  mar- 
Fig.  8.— cymopo-  gin  of  the  second  thoracic  segment;  flagellum  composed 
cEA  AcitTA.  NEW    ^^  about  twcuty  joints. 

SPECIES.      X3.  1-1.        ^  \         *.    .1  ...  1  -    .1 

First  segment  of  thorax  is  twice  as  long  as  any  of  the 
others.  The  following  six  segments  are  subequal  in  length.  The 
lateral  parts  of  all  the  segments  are  produced  in  narrow,  acute  angu- 
lations.    The  epimera  are  indicated  by  faint  suture  marks. 

«  Naturhistorisk  Tidsskrift,  (3)  XIV,  188:i-84,  pp.  360-362,  pi. 


^362,  pi.  vv,  litfs.  1-2. 
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The  first  segment  of  the  abdomen  is  twice  as  long  as  the  last  tho- 
racic segment  There  are  three  suture  lines  on  either  side,  the  first 
pair  being  entirely  concealed  except  in  a  lateral  view.  This  segment 
is  posteriorly  produced  in  two  small  points,  one  on  either  side  of  the 
median  line,  and  in  two  larger  points,  one  on  either  side  a  little  within 
the  line  of  the  epimeral  sutures  of  the  thoracic 
segments.  The  terminal  abdominal  segment 
has  a  large  triangular  lobe  within  the  notch  at 

the  posterior  extremity.    The  lobes 

on  either  side  of  the  median  lobe  are 

smaller  and  shorter.    About  the  mid-        ^^ 

die  of  the  segment  are  two  elevations,    pi^.  9._cymodocka    acuta. 

one  on  either  side  of  the  median  line,       «•  antenn*  of  the  fimt 

,  .  1  rr%t  1  FAIR;    6,  LABBITM. 

transversely  situated.     The  uropoda 

are  equal  in  length,  and  are  shorter  than  the  terminal  seg- 
ment.    Both   are  pointed  posteriorly.     The  outer  one  is 
more  tapering  than  the  inner  one.  which  is  equal  in  width 
throughout  its  length. 
Fio.io.— lat-     The  legs  are  all  similar  in  shape  and  size  and  terminate  in 
OF  BODY^  biunguiculate  dactyli.     They  are  ambulatory  in  character. 
ctmodocra      Only  one  specimen  was  collected  by  the  U.  S.  Fish  Oom- 
AcxTA.  X  6.  jniggjQjj  steamer  Albatross  at  Yeno-Ura,  Japan.    It  was  taken 
on  the  surface. 

Tyj}e.— Chi.  No.  29084,  U.S.N.M. 

This  species  differs  from  C.  mammifera  Haswell,^  from  Port  Deni- 
son,  Queensland,  in  having  the  uropoda  shorter  than  the  terminal 
segment,  while  in  that  species  they  are  longer  than  the  terminal  seg- 
ment; and  in  having  the  lateral  angles  of  the  thoracic  segment  drawn 
out  in  acute  processes,  while  in  C.  mammifera  they  are  "rather 
blunt" 

VALVIFERA  or   IDOTEOIDEA. 

Family  IDOTEID^. 
SYMMIUS,  new  genus. 

Head  with  lateral  parts  expanded;  lateral  margins  entire,  not  cleft. 

Eyes  small  and  situated  on  the  posterior  part  of  the  expanded  lateral 
portions. 

First  pair  of  antennee  elongate,  consisting  of  four  joints,  the  lust 
joint  being  clavate.  Second  pair  of  antennse  very  short,  not  longer 
than  the  first  pair,  and  consisting  of  six  joints,  five  being  peduncular, 
the  sixth  joint  being  the  flagellar  joint.  Maxillipeds  with  a  three- 
jointed  palp. 

Epimera  present  and  developed  on  only  the  last  three  segments  of 
the  thorax,  as  in  GlyptonoUui  Eights,  the  epimera  of  the  three  ante- 

«Proc.  Linn.  Soc.  New  South  Wales,  V,  1880,  pp.  474,  475. 
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rior  segments  being  perfectly  united  with  the  segments  and  with  no 
trace  of  suture  lines. 

The  abdomen  is  composed  of  three  segments,  two  short  basal  seg- 
ments and  one  long,  narrow  terminal  segment. 

The  opercular  valves  consist  of  a  single  piece  each, 
the  basal  and  terminal  plates  not  being  distinct  or 
separated  by  even  a  suture  line. 

This  genus  differs  from  both  Glyptonotus  Eights 
and  Chiridotea  Harger  in  having  the  lateral  mar- 
gins of  the  head  entire  and  not  cleft;  in  having  the 
eyes  situated  on  these  lateral  expansions  of  the 
head;  in  having  all  the  joints  of  the  flagellum  of 
the  second  pair  of  antennsB  consolidated  and  form- 
ing a  single  piece;  in  having  the  abdomen  com- 
posed of  only  three  segments;  in  having  the  valves 
of  the  operculum  consisting  of  a  single  piece,  and 
in  having  a  three-jointed  palp  to  the  maxillipeds. 

It  differs  also  from  Chiridotea  Harger  but  agrees 
with  Glyptonotus  Eights  in  having  the  epimera  dis- 
tinct only  on  the  last  three  segments  of  the  thorax. 

SYMMIUS  CAUDATUS,  new  species. 

Body  elongate,  broadest  at  second  and  third 
thoracic  segment. 

Head  broader  than  long,  with  the  anterior  part 
expanded  laterally.  The  margins  of  these  lateral 
expansions  are  entire.  The  eyes  are  very  small 
and  situated  in  the  posterior  angles  of  the  lateral 
lobes.  There  is  no  notch  in  the  middle  of  the  anterior  margin,  the 
margin  being  very  slightly  produced  in  a  widely  rounded  lobe. 

The  first  pair  of  antennae  consist  of  four  joints  and  are  somewhat 
elongate.  The  last  joint  is  long 
and  clavate.  The  second  pair  of 
antennte  consist  of  six  joints  and  do 
not  exceed  in  length  the  antennae 
of  the  first  pair.  The  joints  of  the 
flagellum  are  all  consolidated  into 
a  single  piece,  the  terminal  or  flag- 
ellar joint. 

The  first  four  segments  of  the 
thorax  are  about  equal  in  length. 
The  fifth,  sixth,  and  seventh  seg- 
ments become  successively  shorter, 
and  thoracic  third  segments,  the  sides  converging  beyond  that  point  to 
the  narrow  apex  of  the  terminal  abdominal  segment.     The  epimera  of 


FlO.  11.— SYMMIU8  CAUDA- 
Tl'8,  NEW  SPECIES.     X  7. 


Fig.   12.— Symmius  caudatus;    a,  antxkna  of 

FIRST     PAIR;     5,    ANTENNA     OP     SECOND     PAIR. 

a  X  10;  6  X  7. 

The  body  is  broadest  at  the  second 
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a  b 

Via.  13.— Maxiluped  op  Symmius 

CAUDATUS;     a.     ANTERIOR    SIDE; 
b,  POSTERIOR  SIDE.      X  10. 


Fig.  14.— Opercular 
valve  of  8ymhiu8 
caudatus.    x  10. 


the  four  anterior  thoracic  negnients  are  consolidated  and  perfectly 
united  with  the  segments.  Those  of  the  fifth,  sixth,  and  seventh  seg- 
ments are  distinct  and  evi- 
dent in  a  dorsal  view. 

The  abdomen  is  composed 
of  three  distinct  segments — 
two  short  segments  pre- 
ceding the  long  and  narrow 
terminal  segment.  The  lat- 
eral parts  of  the  first  two 
abdominal  segments,  as  well 
as  of  the  seventh  thoracic 
segments,  are  produced  into 
acute  points.  The  terminal 
segment  is  entire,  with  no 
suture  lines  at  the  base.  It 
is  produced  in  a  long  and  narrow  extremity,  rounded  at  the  apex. 
About  the  middle  of  the  segment  there  is  a  slight  lateral  expansion  on 

either  side.  The  opercular 
valves  consist  each  of  a  single 
piece  and  are  produced  in  a  long 
and  narrow  extremity. 

The  legs  of  the  first  pair  are 
stouter  and  more   robust  than 
the  others.     Those  of  the  last 
pair  are  very  feeble  and  much 
smaller  than  the  precedingpairs. 
Color  white,  with  markings 
of  grayish  brown. 
Nine    specimens    were    col- 
lected by  the  U.  S.  Fish  Commission  steamer  Albatross  at  Ose  Zaki, 
Japan,  at  a  depth  of  60  to  70  fathoms. 
Tt/pe.—CvLt.  No.  29081,  U.S.N.M. 


Fio.  15.— Legs  op  Stmhtus  caudatus;  a,  first  pair; 
b,  SBCOND  pair;  c,  seventh  pair.    X  15. 


Family  ARCTURID^. 

ARCTURUS  HIRSUTUS,  new  species. 

Body  densely  covered  and  beset  with  spines,  each  of  which  at  its 
distal  end  has  a  circle  of  fine  hairs  radiating  from  it  in  all  directions 
in  a  plane  at  right  angles  to  the  axis  of  the  spine,  giving  a  very 
characteristic  and  unusually  beautiful  appearance  to  the  body. 

The  head  has  a  median  excavation  on  the  frontal  margin.  Between 
the  eyes  on  the  anterior  portion  are  two  long  spines,  the  longest  of 
any  on  the  body  except  the  two  at  the  posterior  extremity  of  the 
terminal  segment  of  the  abdomen.  On  the  posterior  portion  of  the 
head  in  the  space  between  the  eyes  are  four  spines  of  equal  length, 
two  on  either  side  of  the  median  line.     On  the  antero-lateral  portion  t 
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of  the  head  is  a  single  small  spine;  on  the  post-lateral  portion  are 
two  groups  of  small  spines,  having  two  or  three  spines  in  each  group. 
The  basal  joints  of  the  first  pair  of  antenneB  bear  each  a  single  long 
spine;  the  flagellum  extends  a  short  distance  beyond  the  middle  of 
the  third  joint  of  the  peduncle  of  the  second  pair  of  antennae.  The 
second  joint  of  the  peduncle  of  the  second  pair  of  antennae  bears  three 
long  spines;  the  third  joint  bears  four  long  spines  in  a  longitudinal 

row  about  the  middle  of  the  segment, 
and  a  long  spine  at  the  distal  ex- 
tremity; the  fourth  joint  bears  a  long 
spine  at  the  distal  extremity ;  the  fifth 
joint  is  unarmed;  the  fiagellum  con- 
tains fifteen  joints.  The  joints  of  the 
antennae  are  thickly  fringed  with  long 
hairs. 

The  first  segment  of  the  thorax  has 
on  the  anterior  portion  two  long 
spines  on  either  side  of  the  median 
line;  on  the  posterior  portion  are 
three  long  spines  on  either  side  of 
the  median  line  and  one  small  median 
spine;  four  small  spines  are  present 
on  the  lateral  margin  on  either  side. 
The  second  thoracic  segment  bears 
eight  large  spines  and  two  small  ones 
on  either  side  of  the  median  line;  on 
the  posterior  portion  is  a  small  median 
spine;  the  epimeron  of  this  segment 
is  beset  with  four  small  spines.*  The 
third  segment  bears  seven  long  spines 
and  three  small  ones  on  either  side  of 
the  median  line,  and  one  long  spine 
on  the  posterior  portion  in  the  median 
line;  the  epimeron  is  beset  with  four 
small  spines.  The  fourth  segment 
bears  eight  long  spines  and  two  small 
ones  on  either  side  of  the  median  line, 
and  on  the  posterior  portion  in  the  median  line  two  small  spines  close 
together;  the  epimeron  is  beset  with  two  spines.  The  fifth  and  sixth 
segments  bear  each  five  long  spines  on  either  side  of  the  median  line; 
the  epimeron  of  each  segment  is  beset  with  three  spines.  The  seventh 
segment  bears  three  spines  on  either  side  of  the  median  line;  the 
epimeron  is  beset  with  three  spines. 

The  first  and  second  abdominal  segments  have  each  four  spines  on 
either  side  of  the  median  line.     The  third  segment  has  three  spines  on 


FlO.  16.— ARCTURU8  HIRSUTUS,  NEW  SPECIES. 

X2. 
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either  side  of  the  median  line.  These  segments  are  not  separated  from 
the  terminal  segment,  but  are  coalesced  with  it.  The  terminal  seg- 
ment is  rounded  posteriorly.  Bordering  the  lateral  margins  is  a  row 
of  seven  or  eight  spines  on  either  side  of  the  median  line.  The  dorsal 
surface  is  irregularly  covered  with  numerous  long  and  short  spines. 
At  the  posterior  extremity  of  the  terminal  segment  are  two  very  long 
spines — the  longest  on  the  body — directed  backward.  Between  them 
and  a  little  back  of  them  are  two  smaller  spines,  also  directed  backward. 

The  valves  of  the  operculum  are  covered  with  numerous  small 
spines. 

Both  the  anterior  and  the  posterior  pairs  of  legs  are  armed  with 
many  long  and  short  spines.  The  anterior  pairs  are  also  fringed  with 
hairs. 

Three  specimens  of  this  species  were  collected  by  the  U.  S.  Fish 
Commission  steamer  Albatross  at  Kat  Islands,  the  Aleutian  Chain,  at  a 
depth  of  270  fathoms. 

Tt/pe.— Cat.  No.  29082,  U.S.N.M. 

EPICARIDEA  or  ^OPYROIDEA. 

Family  BOPYRID^. 

PARAPEN.<EON,  new  genus. 

PARAPEN^ON  CONSOLIDATA,  new  species. 

Body  somewhat  oval,  about  one  and  a  half  times  longer  than  broad. 
Color  uniformly  yellow,  without  any  markings. 

Head  with  frontal  border  produced  in  a  large  quadrangular  process, 
directed  upward;  poste- 
rior portion  triangulate 
in  shape.  Eyes  absent. 
The  first  pair  of  antennae 
are  comp)osed  of  three 
joints,  the  terminal  joint 
being  minute.  The  sec- 
ond pair  of  antennie  con- 
sist of  four  joints. 

The  first  two  segments 
of  the  thorax  have  the 
anterior  portion  of  the 
pleural  plates  (^' lames 
pleurales")  very  large 
and  conspicuous,  and,  although  developed  from  the  anterior  part  of 
the  segment,  they  extend  some  little  distance  in  front  of  the  seg- 
ments. The  posterior  parts  of  these  segments  have  each  a  small  lobe 
constricted  off,  which  may  be  regarded  as  the  posterior  portion  of  the 
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FlO.  18.— PlBST  LA- 
mella op  mar- 
supiumopPara- 
penjeon   con- 

80LIDATA.      k  10. 


pleural  plates  of  the  segments.  (Hansen  so  considers  the  posterior 
lobes  of  the  corresponding  thoracic  segments  in  his  genus  Cryptione.Y 
In  the  two  following  segments  the  pleural  plates  are  of 
this  character,  except  that  on  one  side  of  the  body  the 
anterior  portion  is  greatly  reduced  and  almost  incon- 
spicuous. The  pleural  plates  in  the  three  following 
segments  are  not  divided  by  a  furrow  into  anterior  and 
posterior  portions,  but  extend  entire  along  the  whole 
of  the  lateral  margin  of  the  segments.  The  ovarian 
bosses  are  prominent  and  well  developed  on  the  first 
four  segments. 

The  segments  of  the  abdomen  are  all  distinct,  with  the  lateral  por- 
tions of  the  first  five  produced  into  plates,  the  first  two  of  which  on 
one  side  are  turned  upward.  These  plates  are  not 
distinctly  separated  from  the  segments.  The  sixth  or 
terminal  segment  is  minute  and  rounded  and  without 
pleural  plates.  The  uropoda  are  a  pair  of  small  single- 
branched  lamellse  attached  to  the  terminal  abdominal 
segment.  The  pleopoda  consists  of  five  pairs  of  double- 
branched  lamellae  (ten  on  either  side),  the  surfaces  of 
which  are  closely  and  densely  covered  with  small 
rounded  knobs,  supposed  to  indicate  rudimentary 
ramification. 

The  marsupium  consists  of  five  pairs  of  large  smooth 

plates,  over-lapping  in  the  ventral  median  line. 

The  basis  of  all  the  legs  is  furnished  with  a  high  carina. 

Description  of  male. — Body  elongate.     Head  large,  rounded.     Eyes 

absent.      Seven    thoi^acic    segments   distinct,    with   lateral    margins 

rounded.     Abdomen  all  in  one  piece,  the  six  segments  not 

V^    ^      indicated  in  any  way  on  the  dorsal  side  or  lateral  margins. 

(j^— ^^      Shape  of  abdomen  triangular,  with  apex  rounded.     Pleo- 

pods  neither  developed  nor  in  a  rudimentary  condition  on 

the  ventral  side. 

One  female,  with  its  male,  was  collected  by  Dr.  F.  C. 
Dale,  U.  S.  Navy,  on  the  U.  S.  S.  Palm^  at  Mogi,  Japan. 
It  was  found  on  Parapens&ivs  daJei  Kathbun. 

The  female  of  this  species  bears  a  great  resemblance  to 
the  female  of  Cin/ptione  ehmgata  Hansen.  The  male 
differs,  however,  in  having  the  segments  of  the  abdomen 
all  consolidated  and  forming  a  single  piece,  the  male  of 
Hansen's  type  species  of  the  genus  Cnjptione  having  the 
abdomen  distinctly  segmented,  each  segment  bearing  a 
pair  of  rudimentaiy  pleopoda,  and  the  terminal  segment 
provided  with  uropoda. 

72//)e^.— Cat.  No.  29087,  U.S.N.M. 

«Bull.  Mus.  Comp.  Zool.  at  Harvard  College,  XXXI,  No.  5,  Pt.  22,  1897,  p.  113. 


Fio.     19.— Leo     op 

SIXTH  PAIR  OP 
ADVLT  FEMALE  OP 
PARAFENiEON  CON- 
80UDATA.      X  39. 


FlO.  20.— Male 

OF  PaRAPEN- 
JBOV  CONSOLI- 
DATA.      X  41. 
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Fio.  21.— Young  female  of  Phryxvs,  spe- 
cies.? o,  DORSAL  view;  6,  ventral  view. 
xio. 


Young  feiTwle  of  Phryxits  sp,? — Body  asymmetrical.  Segments  of 
thorax  defined  only  on  the  ope  side;  other  side  greatly  swollen.  All 
the  legs  of  both  sides  present. 

Segments  of  abdomen  distinct. 
Terminal  segment  entire  and  pro- 
duced in  a  long  narrow  process.  Four 
pairs  of  double-branched  pleopoda 
present.  The  outer  lamellae  have  the 
proximal  portion  greatly  dilated,  be- 
in^  constricted  about  the  middle  on 
one  side  and  terminating  in  a  narrow 
elongated  process;  the  inner  lamellae 
are  small,  tapering  processes  directed 
toward  the  median  line  of  the  body. 

The  marsupium  consists  of  four  pairs  of  plates,  four  of  these  being 
large  and  conspicuous,  the  other  four  small  and  partly  concealed  by 
one  of  the  larger  plates. 

Male. — Head  large,  broadly  rounded  in  front;  eyes 
very  small,  and  situated  at  extreme  post-lateral  angula- 
tions; antennae  long.  Segments  of  thorax  distinct;  those 
of  the  abdomen  fused  into  one  segment,  whose  extren^ty 
is  broadly  rounded. 

Only  one  specimen,  unattached,  was  obtained  by  the 
U.  S.  Fish  Commission  steamer  Alhatross  at  Omai  Zaki 
Light,  at  a  depth  of  36  to  48  fathoms. 

The  young  female  described  differs  from  the  young 
female  of  Phryxm  ahdominalis  (Kr0yer)  ^  in  the  shape 
of  the  terminal  segment  of  the  body,  in  the  shape  of  the 
outer  lamellae  of  the  pleopoda,  and  in  having  the  inner 
branches  of  the  pleopoda  directed  toward  the  median  line. 

The  male  differs  from  the  male  of  P.  abdominalis  in  the  larger 
head,  longer  antennae,  and  differently  shaped  abdomen. 

ARGEIA  PUGETTENSIS  Dana. 

Argeia  pugettenm  Dana,  U.  S.  Expl.  Exp.  Crust.,  II,  p.  804,  pi.  liii,  fig.  7. — 
STIMP80N,  Bo8t.  Joum.  Nat.  Hist.,  VI,  1857,  p.  71.— Richardson,  Proc.  U.  S. 
Nat  Moseum,  XXI,  1899,  p.  868. 

Locality. — ^Tsuragi  Saki  Light,  at  a  depth  of  259  and  110  fathoms; 
Yokkaichi  Light,  at  a  depth  of  13  and  16  fathoms;  and  Oboro  Saki, 
Japan,  at  a  depth  of  14  and  18  fathoms.  All  parasitic  on  Cram.gon 
//wp/w^?/*  Stimpsoa,  except  those  from  the  locality  first  named,  which 
are  parasitic  on  Crangon  sp. 

Another  specimen  was  collected  at  Mogi,  Japan,  by  Dr.  F.  C.  Dale 
(U.  S.  S.  Polos) ^  which  was  parasitic  also  on  Crangoti  propinquus. 

aSars,  Crustacea  of  Norway,  II,  1899,  pp.  214-217,  pis.  xo-xci. 
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II. 

ISOPODA   COLLECTED    IN   JAPAN    BY   JORDAN   AND 

SNYDER. 

The  material  upon  which  this  paper  is  based  was  collected  in  Japan 
by  Dr.  David  S.  Jordan  and  Mr.  J.  O.  Snyder  while  investigating 
the  fishes  of  that  region  for  the  Hopkins  Laboratory  of  Stanford 
University.  Three  new  species,  one  of  which  is  the  type  of  a  new 
genus,  are  added  to  the  fauna  of  that  country.  A  list  of  the  other 
species  collected  is  included. 

LIST  OF  REFERENCES. 

Bate,  Spence.     On  Some  New  Australian  Species  of  Crustacea.     Proc.  Zool.  Soc. 

London,  1863,  p.  604,  pi.  xli,  fig.  7. 
BuDDE-LuND,  G.    Crustacea  Isopoda  Terrestria,  pp.  266-268,  Haunia?,  1885. 
Dana,  J.  D.     United  States  Exploring  Expedition  during  the  years  1838-1842  under 

the  command  of  Charles  Wilkes,  U.  S.  N.,  Philadelphia,  1853,  XIV,  Crustacea, 

Ft.  2,  p.  741,  pi.  XLix,  figs.  6a-h. 
De  Ha  an,  Willem.    Fauna  Japon.,  Crust.,  L,  p.  227,  fig.  7a-b. 
DoLLPUs,  Adrien.     Les  Idoteides  des  Cotes  de  France.    Feuilles  des  Jeunes  Natu- 

ralistes,  Paris,  XXIV-XXV,  1893-1895,  pp.  1-5,  17-18,  38-40,  53-56. 
Edwards,  H.  Milne.     Hist.  Nat.  des  Crustac^s,  Paris,  1840,  III,  p.  272,  p.  157. 
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Miers,  E.  J.     A  Revision  of  the  Idoteidae,  a  Family  of  Sessile-eyed  Crustacea.     Joum. 

Linn.  Soc.,  London,  XVI,  1883,  pp.  58-65. 
NicoLET,  Hercule.     In  Gay,  Claudio.     Hist.  Chile,  Paris,  III,  1849,  p.  265. 
Richardson,  Harriet.     Description  of  a  new  species  of  Idotea  from  Hakodate  Bay, 

Japan.     Proc.  U.  S.  Nat.  Museum,  Washington,  1900,  XXII,  pp.  131-13^. 
Roux,  P.    Crustac^  de  la  Mediterran^e  et  de  son  littoral,  Paris,  1828,- p.  3,  pi.  xiii, 

fig.  9. 
Schkedte,  J.  C,  and  Meinert,  Fr.     Symbolae  ad  Monographiam  Cymothoarum, 

Crustaceorum   Isopodum   Familiae,    IV,  Cymoithoidje,    Tri.    1,  Ceratothoinae. 

Naturhistorisk  Tidsskrift,  Copenhagen,  1883,  XIII,  pp.  358-364,  pi.  xvi,  figs.  1-7. 
Stebbing,  T.  R.  R.     a  History  of  Crustacea,  New  York,  1893,  p.  354. 
South  African  Crustacea,  Pt.  2,  Cape  of  Good  Hope,  Dept.  of  Agriculture, 

Marine  Investigations  in  South  Africa,  Cai>e  Town,  1902,  No.  12, 1901,  pp.  50-59. 

FLABELLIFERA  or  CYMOTHOIDEA. 
Family  CYMOTHOID JC. 

MEJNERTIA  TRIGONOCEPHALA  (Leach). 

Cymothoa  trigonocephala  Leach,  Diet.  Sc.  Nat,  XII,  1818,  p.  353. — MiLKE  Edwards, 
Hist.  Nat.  Crust.,  Ill,  p.  272.— De  Haan,  Faun.  Japon.,  L,  p.  227,  fig.  7a-b. 

Ceratolhoa  trigonocephala  HcHKEjyrE  and  Meinert,  Naturhist.  Tidsskrift,  (3)  XIII, 
1883,  pp.  358-364,  pi.  xvi,  figs.  1-7. 

Meinertia  trigonocepfvala  ^isBBiaOy  Hist.  Crust,  1893,  p.  354. 

Locality. — Nagasaki,  Hizen,  Misaki,  Sagami,  Japan.  (Collected  by 
Jordan  and  Snyder.) 
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Fio.  23.— Abdomen  and  laot 

TWO  THORACIC  8EOMENTB 
OPSPH.eROHA  ftKTBOLJSVIS, 
NEW  8PECIBB.      X  8. 


Family  SPH^ROMIDiE. 

SPH AROMA  RETROL/BVIS,  new  species. 

Body  somewhat  convex.   Head  large  with  eyes  post-laterally  situated. 
Sef^ments  of  thorax  subequal  with  exception  of  last  one,  which  is  shorter 
than  any  of  the  others.     The  epimera  are  drawn  out  into  narrow  proc- 
es^seii  at  the  sides  of  the  segments.     The  epimera,  however,  are  not 
distinct  from  the  segments,  but  are  consolidated  with   them.     The 
last  two  segments  of  the  thorax  are  provided  on  the  posterior  margin 
with  four  low  tubercles  in  a  transverse  row,  the  two  on  either  side  of 
the  median  line  being  more  prominent  than  the  others.     The  whole 
surface  of  the  abdomen  is  rugose.     The  first  seg- 
ment has  a  transverse  row  of  four  tubercles.    The 
terminal   segment  is  posteriorly  truncate;   the 
posterior  portion  is  rather  flat  on  the  dorsal  sur- 
face and  is  unarmed;  the  more  convex  anterior 
portion  is  provided  with  two  longitudinal  rows 
of  three  low  tubercles  on  either  side  of  the  median 
line,  the  middle  tubercle  in  each  row  being  the 
roost  prominent;  on  either  side  of  these  two 
median  rows  of  tubercles  are  two  small  tubercles 
also  in  longitudinal  series.     The  uropoda  do  not 
extend  beyond   the  extremity  of  the   terminal 
abdominal  segment.     The  inner  branch  is  smooth  on  both  margins;  in 
shape  it  is  long  and  narrow,  and  pointed  posteriorly.     The  outer  bi-anch 
is  similar  in  size  and  shape  to  the  inner  branch,  but  is  denticulate  on 
the  exterior  margin,  being  armed  with  four  teeth.     The  legs  are  in  two 
series.     The  first  three  pairs  are  very  slender  and  feeble  and  are  directed 
forward.     The  last  four  are  more  robust.     Only  one  specimen  was 
found  at  Nagasaki,  Hizen,  Japan,  collected  by  Jordan  and  Snyder. 
Type.—OkU  No.  28965,  U.S.N.M. 

VALVIFERA  or  IDOTEOIDEA. 
Family  IDOTEID^. 

IDOTEA  JAPONICA  Richardson. 

Jdo^a  japontca  Richardson,  Proc  U.  S.  Nat  Museum,  XXII,  1900,  pp.  131-134. 

Locality. — Tokyo,  Japan;  Mororan,  Hokkaida,  Japan.     Hakodate, 
Hokkaido,  Japan.     (Collected  by  Jordan  and  Snyder.) 

PENTIAS,  new  genus. 
PENTIAS  HAYI,  new  species. 

Body  narrow  elongate,  four  and  a  half   times  longer  than  wide; 
surface  smooth;  color  in  alcohol  almost  white. 
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Head  twice  as  wide  as  long,  slightly  emarginate  in  front,  with  a 
small  median  point.  Eyes  situated  at  the  extreme  lateral  margin, 
about  the  middle.  First  pair  of  antennsB  have  the  basal  joints  greatly 
dilated,  the  three  following  joints  slender  and  not  reaching  beyond  the 
second  peduncular  joint  of  the  second  pair  of  antennae.  The  second 
pair  of  antennsB  are  extremely  short,  reaching,  when  retracted,  only 
to  the  posterior  margin  of  the  first  thoi-acic  segment; 
the  first  joint  of  the  peduncle  is  short,  the  second  about 
twice  as  long,  the  last  three  equal  in  length  and  not 
much  longer  than  the  third  joint;  the  flagellum  con- 
sists of  six  short  joints.  Maxilliped  with  a  five- 
jointed  palp. 

The  first  thoracic  segment  is  deeply  excavate,  the 
antero-lateral  parts  being  produced  on  either  side. 
In  the  median  dorsal  line  the  first  segment  is  half  as 
long  as  the  second.  The  third  and  fourth  segments 
are  equal  in  length  and  are  the  longest.  The  last  three 
segments  are  subequal  and  are  about  half  as  long  as 
the  two  preceding  ones.  The  epimera  of  the  second, 
third,  and  fourth  segments  extend  half  the  length  of 
the  segment,  occupying  only  the  anterior  half  of  the 
lateral  margin;  those  of  the  fifth  segment  extend  two- 
thirds  the  length  of  the  segment;  the  epimera  of  the 
last  two  segments  occupy  the  whole  of  the  lateral  margin. 

The  abdomen  consists  of  a  single  segment,  very  long,  equal  in 
length  to  the  last  five  thoracic  segments  and  with  three  suture  lines 
on  either  side,  near  the  base.  The  sides  of  the  segment  gradually 
converge  to  a  point  near  the  apex,  where  they  form 
broadly  rounded  angles  and  meet  some  distance  below 
in  a  long  acute  point. 

The  legs  are  very  small  and  slender  and  terminate  in 
bi-unguiculate  dactyli;  the  two  unguli  are  of  equal 
length,  and  the  chai'acter  very  distinctly  marked. 

One  specimen,  a  female,  was  collected  by  Jordan  and 
Snyder  at  Misaki,  Sagami,  Japan. 
T]/pe.—CB.t.  No.  28963,  U.S.N.M. 
This  species  differs  from  Crahyzos  Spence  Bate  in  hav- 
ing the  head  well  separated  and  distinct  from  the  first 
thoracic  segment,  while  in  Spence  Bate's  genus  the  head 
and  fii*st  thoracic  segment  are  fused  and  in  having  the 
epimera  distinct.  It  differs  from  the  type  species  C,  hugwaudatm 
in  having  the  eyes  placed  in  the  middle  of  the  lateral  margin  instead 
of  at  the  antero-lateral  angles;  in  having  the  basal  joints  of  the  first 
pair  of  antennee  dilated;  in  the  much  shorter  first  pair  of  antennee; 
in  the  fewer  number  of  joints  in  the  flagellum  of  the  second  pair  of 


Fig.  24.— Pentias 
hayi,  new  species. 

X2. 


Fig.  25.— Maxil- 
liped OF  Pen- 
tias HAYI. 
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antennae  (Miei*8  writes"  that  there  are  from  twelve  to  fouii;een  joints 
in  the  fla^ellum  of  the  second  pair  of  antennae  in  C.  (Idotea)  Imigicau- 
datuH)%  in  the  much  shorter  second  pair  of  antennse;  in  having  the 
body  evenly  convex,  while  in  C.  longicaudatus  "the  dorsal  surface  of 
the  thoracic  segments  is  nearly  flat,  while  the  margins  with  the  epi- 
tuera  stand  nearly  perpendicular  to  them;"  in  having  the  first  thoracic 
segment  much  shorter  than  the  four  following  segments,  which  are 
about  equal  in  length,  while  in  C,  longicavdatus  the  first  segment  is 
equal  in  length  to  the  two  following  segments;  in  having  the  head 
broader  than  long,  while  the  reverse  is  true  of  C.  longicaudatus^  and  in 
the  more  tapering  terminal  abdominal  segment,  the  sides  being  more 
nearly  parallel  from  the  base  to  about  the  middle  of  the  segment  in 
C  U>ngicatidatus. 

This  genus  diflfers  from  all  the  other  known  genera  of  Idoteidse  except 
Gli/ptidotea  Stebbing*  and  Crahyzos  in  having  the  maxillipeds  with  a 
five-jointed  palp.  It  is  in  agreement  with  Glyptidotea  in  having  the 
epimera  of  all  the  thoracic  segments,  from  the  second  to  the  seventh 
inclusive,  distinct  from  the  segments,  and  in  having  a  uniarticulate 
abdomen.  It  differs,  however,  from  Stebbing's  genus  in  not  having 
sculptured  joints  to  both  pairs  of  antennae,  and  in  not  having  the  legs 
more  or  less  subchelate  in  character.  The  abdomen  of  Glyptidotea 
has  not  the  lateral  rudiments  of  several  coalesced  segments. 

The  genus  Crabyzm  was  formerly  included  in  Idotea  by  Miers  in  nis 
subdivision  of  the  genus  corresponding  to  Stenosoma  Leach.  The  max- 
illipeds of  StenoHoma  have,  however,  four-jointed  palps  as  in  Idotea 
Fabricius,*^  while  in  Crahyzos  they  have  five-jointed  palps  (Stebbiug). 

ONISCOIDEA. 
Family  LIGIID^. 

LIGIA  EXOTICA  Roux. 

Ligia  exotica  Roux,  Crust.  Medit.,  1828,  p.  3,  pi.  xiii,  tig.  9. 

Ltgia  gaudichaudii  Milne  Edwards,  Hist.  Nat.  dee  Cruet.,  Ill,  p.  157. — Dana, 

Expl.  Exp.,  p.  741,  pi.  XLix,  figs.  6a-h. — Nicolet  in  Gay,  Hist.  Chile,  III 

1849,  p.  265. 
Ligia  exotica  BroDE-LuND,  Crust.  Isop.  Terrestria,  1885,  pp.  266-268. 

LfK'a/ity. — Tokyo,  Japan.     (Collected  by  Jordan  and  Snyder.) 
Misaki,  Sagami,  Japan.     (Collected  by  Jordan  and  Snyder.) 


oJoum.  Linn.  Soc  London,  XVI,  1883,  p.  63. 

*Cape  of  Gooti  Hope,  Dept  of  Agriculture:  Marine  Investigations  in  South  Africa, 
No.  12,  1901,  pp.  50-59. 

<^The  information  in  regard  to  the  number  of  joints  to  the  palp  of  the  maxillipeds 
in  Stenosoma  was  kindly  furnished  me  by  Rev.  T.  R.  R.  Stebbing. 

Proc.  N.  M.  vol.  xxvii — 03 4: 
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Fig.  26.— Female  of   Diplophryxus  jordani,  new 

SPECIES,      a,  dorsal  view;  6,  VENTRAL  VIEW.      X  8. 


EPICARIDEA  or  BOPYROIDEA. 

Family  BOPYRID.K. 

DIPLOPHRYXUS,  new  genus. 

Body  of  female  very  asymmetrical,  one  side  being  much  more  swollen 
than  the  other  side.     All  seven  legs  present  on  the  smaller  side.     The 

first  leg,  only,  present  on  the 
swollen  side.  Segments  of 
thorax  defined  only  on  smaller 
side. 

Abdomen  composed  of  only 
five  segments,  the  first  four 
carrying  each  two  pairs  of 
double-branched  appendages,  a 
pair  on  either  side.  The  incu- 
batory lamellae  consist  of  four 
pairs  of  plates,  those  of  the 
smaller  side  being  greatly  re- 
duced and  crowded  together, 
the  lamellse  of  the  swollen  side 
sufficing  to  cover  the  marsupial  pouch  and  extending  as  large  plates 
over  the  whole  ventral  area. 

This  genus  differs  chiefly  from  Phryxm  Rathke,  in  having  the  two 
pairs  of  pleopoda,  one  pair  on  either  side  of  the  body  for  each  seg- 
ment, double- branched  instead  of  single-branched. 

DIPLOPHRYXUS  JORDANI,  new  species. 

.     Body  of  female  ver}^  asymmetrical,  one  side  being  very  much  more 
swollen  than  the  other.     Outline  very  irregular. 

Head  deeply  sunk  in  thorax,  and  surrounded  by  first 
segment  of  the  thorax;  frontal  margin  covered  b}^  the 
projecting  lobe  of  the  first  lamella  of  the  incubatory 
pouch  which  folds  over  on  the  dorsal  side.  Antenna^ 
small.     Oral  area  wholly  concealed  on  the  ventral  side. 

Segments  of  thorax  defined  on  one  side  only,  the 
smaller  side.  The  first  five  are  small  and  closely- 
crowded  together,  the  sixth  somewhat  longer,  the 
seventh  the  longest.  All  seven  legs  are  present  on 
the  smaller  side,  all,  except  the  first  one,  being  small  and  feeble.  Only 
one  leg  is  present  on  the  other,  the  swollen  side,  this  one  belonging  to 
the  first  thoracic  segment. 

Abdomen  narrow,  elongate,  and  composed  of  five  well-defined  seg- 


Fio.  27.— Head  and 

FIRST  PAIR  OF 
ANTENNiK  OF  BlP- 
LOPHRYXrS  JOR- 
DANI.     X  14. 


Digitized  by  VjOOQIC 


so.  1350.       NATURAL  HISTORY  OF  THE  TSO  POD  A— RICHARDSON.  51 


ments,  the  last  segment  being  small,  rounded  posteriorly,  and  without 
appendages.  The  four  anterior  segments  are  provided  each  with  two 
pairs  of  double-branched  appendages,  a  pair  on  either  side,  the  outer 
appendages  of  the  swollen  side  being  much  more  developed  and  elon- 
gate than  those  of  the  snmlier  side,  and  extending  as  long  leaf-like 
lamellse  over  the  incubatory  pouch;  the  separation  of  each  appendage 
into  two  branches  occurs  some  distance  from  the  seg- 
ments. 

Incubatory  pouch  extremely  large,  occupying  the  whole 
ventral  side  of  the  thorax  and  extending  laterally  on  one 
side  a  considerable  distance  beyond  the  ill-defined  outline 
of  the  body.  The  lamellae  of  the  narrow  side  of  the  body 
are  small,  and  crowded  together  as  four  small  plates. 
Those  of  the  other  side  are  developed  and  suffice  to  form 
the  marsupium.  Only  four  plates  are  present  on  this  side 
also,  the  first  lamella  extending  anteriorly  over  the  dorsal 
surface  of  the  head,  concealing  the  antennae  of  the  first 
pair  which  are  composed  of  two  ver}^  much  flattened  joints. 

Color  of  female  white,  with  large  areas  of  dark  reddish  fio.28.-male 
brown  on  the  marsupium  and  thorax.  p  h  r  y  x  u  s 

Mal^. — Body  narrow,  elongate.     Segments  of  thorax      jordani. 
distinct.     Abdomen  composed  of  a  single  piece,  with  no 
trace  of  segmentation;  outline  rounded,  or  ovate.     No  rudiments  of 
appendages.     Eyes  wanting. 

Three  specimens  were  found  on  the  abdomen  of  Palsenwn  serrlfer 
(Stimpson).  They  were  collected  by  Jordan  and  Snyder  at  Misaki, 
Sagami,  Japan,  in  1900. 

Type.—(M,  No.  28964,  U.S.N.M. 

III. 

TWO   NEW   CYMOTHOIDS   FROM  THE  WEST  COAST  OF 
CENTRAL  AMERICA. 

The  two  species  new  to  science,  herein  described,  were  collected  by 
Dr.  C.  H.  Gilbert  on  the  west  coast  of  Central  America  from  Panama 
and  Mazatlan.     Both  were  found  in  the  mouth  of  Mugil  Iwspes, 
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Pig.  29.— Head  and  first 
thoracic  segment  of 
indusa  carinata.     x  6. 


FLABELLIFERA,   or   CYMOTHOIDEA. 
Family  CYMOTHOID^E. 

INDUSA »  CARINATA,  new  species. 

Body  very  convex,  having  a  decidedly  hunched  appearance.  Thorax 
large,  rounded,  almost  as  wide  as  long,  the  last  two  segments  rapidly 
converging  to  the  narrow  abdomen.  Abdomen 
nearly  three  times  narrower  than  greatest  width 
of  thorax,  with  all  the  segments  of  equal  width. 
Head  about  two  and  a  half  times  narrower 
than  first  thoracic  segment  and  four  times  nar- 
rower than  fourth  segment;  front  triangular  in 
shape  and  produced  into  an  acute  point  pro- 
jecting between  the  basal  joints  of  the  antennae. 
Eyes  distinct  and  situated  at  the  sides  and  about  the  middle  of  the 
head.  First  pair  of  antennae,  which  are  almost  contiguous  being 
separated  only  by  the  very  acute  median  point, 
reach  to  the  eyes;  flagellum  seven  jointed.  Second 
pair  of  antennae  extend  to  the  posterior  margin  of 
the  head;  flagellum  nine  jointed. 

First  thoracic  segment  rounded  anteriorly  and 
posteriorly,  the  sides  of  the  segment  surrounding 
the  head,  the  lateral  angles  extending  to  the  eyes. 
The  first  four  segments  gradually  increase  in  width. 
The  fourth  and  fifth  are  about  equally  wide.     The 
sixth  and  seventh  rapidly  decrease  in  width,  con- 
verging to  the  narrow  abdomen.     The  epimera  are  ^^-  »>.— indusa  carina- 
well  developed  on  all  the  segments  with  the  exeep-    ^^'  ^^^  bpbcies. 
tion  of  the  first;  they  are  narrow  and  elongate,  rounded  posteriorly 
and  not  reaching  the  posterior  margin  of  their  respective  segments. 

The  abdomen  is  likewise  very  convex  and  is  nearly 
three  times  narrower  than  the  thorax  at  its  greatest 
width.  The  segments  are  of  equal  width.  The  termi- 
nal segment  is  rounded  posteriorly  or  slightly  triangu- 
lar. The  uropoda  are  very  short,  less  than  half  the 
length  of  the  terminal  segment;  the  branches  are  equal 
in  length. 

There  is  a  high  carina  on  the  four  posterior  pairs  of 
legs,  and  a  small  one  on  the  three  anterior  pairs.    Color 
reddish  brown. 
Two  specimens,  a  male  and  a  female,  were  collected 
by  Mr.  C.  H.  Gilbert  from  the  west  coast  of  Panama.     They  were 
found  in  the  mouth  of  Mug II  hoi^pen, 
TV;?^.— Cat.' No.  28961,  U.S.N.M. 

at^chioedte  and  Meinert.— Naturhistorisk  Tidsekrift  (3),  XIV,  pp.  334-336. 
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MEINERTIA  OILBERTI,  new  species. 

Head  set  in  first  segment  of  thorax,  whose  antero-lateral  prolonga- 
tions extend  forward  to  about  the  middle  of  the  eye.  Shape  of  the 
head  somewhat  triangular;  posterior  margin  sti'aight;  anterior  margin 
produced  somewhat  at  the  middle,  but  quite  rounded.  Eyes  very 
lar^e,  far  apart,  and  situated  at  the  sides  of  the  head.  First  pair  of 
antennse  consist  of  seven  joints  and  extend  to  the  mid- 
dle of  the  eye;  second  pair  contain  eight  joints  and 
reach  the  posterior  margin  of  the  head. 

The  first  four  segments  of  the  thorax  are  about 
equal  in  length,  the  second  being  somewhat  shorter. 
The  last  three  segments  decrease  gradually  in  length. 
The  epimera  are  narrow  pieces  at  the  sides  of  the  seg- 
ments: in  the  first  five  segments  they  do  not  reach  the 
posterior  margin  of  the  segments,  although  the  fifth 
pair  more  nearly  reach  the  posterior  margin  than  the 
others;  the  epimera  of  the  last  two  segment^s  reach 
quite  to  the  posterior  margin. 

The  firet  segment  of  the  abdomen  is  as  wide  as  the 
last  thoracic.  The  others  are  wider,  increasing  in 
width  gradually  to  the  terminal  segment.  The  last 
segment  is  about  three  times  as  broad  as  long,  and 
quadrangular  in  shape.  The  uropoda  are  shoi-t, 
reaching. only  a  little  beyond  half  the  length  of  the  abdomen;  both 
branches  are  alike  and  of  equal  length. 

The  legs  all  terminate  in  long  recurved  unguli.     There  is  no  high 
carina  developed  on  the  basis  of  any  of  the  legs. 
Color  reddish  brown. 

Three  specimens,  two  males  and  one  female,  were  <^ol- 
lected  by  C.  H.  Gilbert  at  Mazatlan.  They  were  found 
in  the  mouth  of  Mugil  hospes. 
Type,— Csii.  No.  29080,  U.S.N.M. 
This  species  differs  chiefly  from  3f,  gaudiekaudli 
(Milne  Eklwards)"  from  near  locality,  in  the  absence  of 
high  carinse,  which  in  M.  gaudichaudii  are  strongly  de- 
veloped on  the  last  four  pairs  of  legs;  in  the  much  shorter 
uropoda,  which  in  3L  gaudtchmidil  extend  beyond  the 
terminal  segment,  both  branches  of  which  are  narrowly 
pointed  at  their  extremities;  in  the  much  larger  eyes,  and  in  the  smaller 
size  of  the  species,  the  adult  female  being  only  half  the  size  of  the  adult 
female  of  M.  gaudlchnudlL 


Pig.  32.— Mkinertia 
gilberti,  new  spe- 
CIES.     X  2|. 


Fio.  33.— Leo  op 

SEVENTH      PAIB 

OF    Meinbbtia 

GILBEBTI.      X7. 


o  Natii^hlstoriHk  Tidsskrift,  XIV,  pp.  335-340,  pi.  xiii,  fips.  11-15. 
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IV. 
AMERICAN  EPICARIDEA. 

American  Epicaridea  are  represented  in  the  following  four  families: 
Bopyridse,  Dajidse,  Cryptoniscidae,  and  Entoniscidae.  At  the  present 
time  no  representatives  of  the  Entoniscidae  are  known  to  the  North 
American  fauna,  and  no  representatives  of  the  Dajida?  have  been 
recorded  from  South  American  waters. 

In  the  following  pages  the  forms  added  to  the  list  given  of  those 
already  known  are  all  representatives  of  the  family  Bopyridae.  The 
material  studied  belongs  to  the  U.  S.  National  Museum  and  was 
mostly  collected  by  the  U.  S.  Fish  Commission  steamer  Albatross. 
Other  coliectoi-s  are  Mr.  Henry  Hemphill,  Mr.  George  M.  Gray,  Mr. 
W.  C.  Kendall,  Dr.  C.  \V.  Richmond,  Mr.  J.  B.  Henderson,  jr.,  Mr. 
C.  T.  Simpson,  and  Dr.  G.  Brown  Goode.  These  collections  were  made 
at  different  times  and  in  various  localities.  Some  specimens  were  also 
sent  from  Union  University  to  the  U.  S.  National  Museum;  they 
were  collected  by  Prof.  H.  E.  Webster. 

Following  the  classification  of  G.  O.  Sars,**  who  combines  the 
three  families  of  Giard  and  Bonnier,  Cyproniscidae,  Cabiropsidae,  and 
Cryptoniscidae,  into  one  family,  Cryptoniscidae,  the  fonn  Clypeoniscus 
weinertl  Giard  and  Bonnier  has  been  assigned  to  the  family  Crypto- 
niscidae. Sars  also  cancels  the  family  MicroniscidaB,  for  he  considers 
Mlcrmiiseim^  the  only  known  genus,  to  represent  not  an  adult  condition, 
but  only  a  transitory  larval  stage  in  different  Epicaridea.  The  Micro- 
niscus  stage  Sars  found  to  be  intermediate  between  the  two  larval 
stages  previousl}^  known,  the  larva  of  the  first  stage  and  the  Crypto- 
niscus  stage,  and  the  Microniscus  larvae  of  two  different  Epicarid 
families  was  proved  to  be  alwa^^s  parasitic  on  Copepoda.  Giard  and 
Bonnier  do  not  accept  Sars's  conclusions,  but  assign  to  3[icron{^cus  the 
rank  of  a  separate  family,  Microniscidte,  which  they  believe  represents 
the  ancestml  form  from  which  the  other  Epicaridea  have  descended. 

Contrary,  also,  to  the  hypothesis  of  (xiard  and  Bonnier,  who  write 
that  one  species  of  parasite  can  not  be  found  on  different  species  of 
host,  Sars*  has  pointed  out  that  for  Phryxits  ahdom! nails  Kroyer  ten 
different  species  of  host  have  been  recorded,  representatives  of  two 
different  genera,  Splrontoairls  and  Pandalus;  for  Bopyroides  hlppo- 
lytes  (Kr0yer),  three  different  species  of  Spirontocaris;  for  Bopyrus 
HqulUaruvi  Latreille,  three  different  8p<»cies  of  Leander;  for  Pseiidione 
affinin  G.  O.  Sars,  two  different  species  of  Pandalus;  for  Pseudione 
hyndmanm  (Spence  Bate  and  Westwood),  two  different  species  of 
ICujmguruSy'   for    Pseud  I  (me  crermlata   G.    O.    Sars,    two   species   of 

«Cnistaceaof  Norway,  II,  1899,  pp.  193-195. 
^Idem,  pp.  198,  199. 
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Munida;  for  Dajus  mysidis  Kr0yer,  two  different  species  of  Mysis; 
for  A^pidophryxus  pdtatus  G.  O.  Sars,  four  different  species  of  Ery- 
thfops^  one  species  of  Parerythrops^  and  also  a  species  of  Mysidopais; 
for  Munnanisem  rnarsupialis  Sars,  two  different  species  of  host 
belonging  to  the  Isopod  genera,  Excrycope  and  llyarachna. 

In  the  present  paper,  ten  species  of  host  are  added  to  Sars's  list  of 
those  on  which  Phryxus  abdmnhmlis  is  found  to  be  parasitic.  The 
list  now  includes  the  following  additional  species:  Pandalxm  leptoce- 
ru8,  Spirantocaris  grmnlandica^  S.  arcuata^  S,  townaendi^  S,  tridenn^ 
S.  macnypJdhalina^  S,  suckleyi^  S.  gaimurdii  belcher i^  S.  fahrieii^ 
and  S,  hivngnis,     Spence  Bate  also  records  it  from  Plesionika  semi- 

Argeia  puggett^nsis  Dana  is  found  parasitic  on  fifteen  species  of 
host  representing  two  different  genera  of  Crangonidse,  Crangon  and 
Neciocrangon . 

The  list  of  hosts  for  Bopyroides  hippolytes  (Kr0yer)  is  also  enlarged 
and  now  includes  the  following  additional  species:  Spir&ntocarU  mick- 
l^i\  S.  hisptn^^sa^  S.  arcuata^  S.  hrevirostria^  Pandalua  horealis^  P, 
montagui^  and  Pandalopsis  dispar. 

Paeudimve  galdcanthst  Hansen,  is  herein  recorded  from  two  addi- 
tional species  of  host.  Munida  »ubmgoHa  and  Munidd  guudrispina. 
A  new  species  of  Prohopyrus  described  in  the  following  pages,  P, 
hithynin^  is  found  on  two  different  species  o{ Bit hynisy  B.  ohionis^  and 
B,  acanthurtis, 
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NORTH  AMERICAN  EPICARIDEA. 

EPICARIDEA   or   BOPYROIDEA. 

Family  BOPYRID^E. 

PHRYXUS    ABDOMINALIS    (Kr0yer). 

Bopyras  ahdominalis  Kr0YER,  Nat.  Tidsskrift,  R.  1,  III,  1840,  pp.  102-289,  pis.  i, 
II ;  Monog.  Fremst.  Slsegten  Hippolytes  nordiske  Arter,  1842,  p.  263;  Voy. 
en  Scand.,  Crust.,  1849,  pi.  xxix,  fig.  1. 

Phri/jcu8  hippolytes  Rathke,  Fauna  Norwegens,  1843,  p.  40,  pi.  ii,  figs.  1-10. 

Fhryjcus  ahdominalis  Lilljebor(.,  (Efvers.  Kongl.  Vet  Akad.  Forh.,  IX,  1852, 
p.  11.— Steenstrup  and  LCtken,  Vidensk.  Meddelelser,  1861,  p.  275  (9). — 
Bate  and  Westwood,  Brit.  Sessil-eyed  Crust.,  II,  1868,  p.  234.— Norman,  Rep. 
Brit.  Assoc.,  1869,  p.  288;  Proc.  Royal  8oc.  Lond.,  XXV,  1876,  p.  209.— 
BrcHHOLZ,  Zweite  deutsche  Nordpolfahrt,  1874,  p.  287. — Metzger,  Nordsee- 
fahrtder  Pomm.,  1875,  p.  286.— Miers,  Ann.  Mag.  Nat.  Hist.  (4),  XX,  1877,  p. 
65  (15).— Smith  in  Harger,  Proc.  U.  S.  Nat.  Mus.,  II,  1879,  p.  158.— Harger, 
Rep.  U.  S.  Fish  Conim.,  1880,  R.  6.— Axel  Ohlin,  Bidrag  till  Kannedomen 
on  Malakostrakfaunan  i  Baffin  Bay,  och  Smith  Sound,  1895,  pp.  18-19. — 
Richardson,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  577. 

Locality, — Circumpolar  in  distribution. 

Atlantic  coast  localities:  Massachusetts  Bay  on  Pandahi.^  borealis^ 
SpiroiitocaviH  splnus^  S,  securifrmis^  and  Pandahts  mmiiagui;  Cashes 
Ledge,  Gulf  of  Maine,  on  Pandalus  horedlU  and  S,  pmlola;  Georges 
Bank  on  Pimdalus  leptocerxis;  Halifax,  Nova  Scotia,  on  S,  puslola^  S. 
spinn^^  and  S.  securifrons;  northeastern  part  Grand  Bank  on  S. 
gaimard'ii^  and  H,  gibha;  Cape  Cod  on  P,  montagui^  P.  leptocerus^  S. 
securifroiis^  S.  pusiola^  and  xS'.  poluris;  Grinnell  Land,  Discovery 
Bay,  Greenland,  Cape  Dudley  Digges  on  S,  phlppsii  and  S.  polaris; 
Ingletield  Gulf  on  S.  p>olariH;  73^  48'  N.  lat,  80°  30'  W.  long.,  on  S. 
polar  in;  W  56'  N.  lat,  m""  18'  W.  long.,  on  S.  phqypsil;  off  Marthas 
Vineyard,  on  PandUdus  leptoceriis  and  S.  HecurifrmiH;  Casco  Bay, 
Maine,  on  P,  horealls. 

Pacific  coast  localities:  Admiralty  Inlet,  Puget  Sound,  Washington, 
on  Splrontoearls  greenlxindica;  off  N.  Head,  Akutan  Island,  Alaska,  on 
S,  areiiata;  Straits  of  Fuca,  between  Washington  and  VanpouverLsknd, 
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on  A',  t^nnii^endt;  Admiralt}'  Inlet,  Puget  Sound,  Washington,  on  S. 
irhl^ffts;  Washington  Sound,  Straits  of  Fuca,  Washington,  on  S,  tridens; 
off  Queen  Charlotte  Sound,  British  Columbia,  on  S,  7naei*oj)hthalma; 
off  Yahwhit  Head,  Washin<^ton,  on  S,  macrophthalma;  Ilinlink  Har- 
bor, f  nalaska,  on  S,  sucM^yi;  Arctic  Ocean  on  S.  galmardii  belcheri 
(Bell);  Plover  Bay,  East  Siberia,  on  S,  jt?<>fom (Sabine);  Alaska  on  S. 
jH>lartM  (Sabine);  off  Cape  Strogonoff,  Alaska,  on  S,  /nhridi (Kr0jer); 
off  Shuraagin  Bank,  Alaska,  on  S.  hiunguin  Rathbun;  off  Point  Arena, 
California,  on  S.  macrophthalma;  Straits  of  Fuc^  on  S.  townseiidi 
Rathbiui;  Philippine  Islands  on  Ples^ioniJca.  semil<Bi^  (according  to 
Sp)ence  Bate)."  Also  recorded  from  British  Isles;  Scandinavian  coast; 
Spitzbergen;  Kara  Sea;  coast  of  Norway;  depth,  5  to  204  fathoms. 

STEQOPHRYXUS  HYPTIUS  Thompson. 
Sfrgophryrtts  hyptius  Thompson,  Report  U.  S.  Fish  Coinm.,  1901,  pp.  53-56,  pis. 

IX,  X. 

LimiUty, — Great  Harbor,  Woods   Hole;  Hadley  Harl)or,  Nashon; 
Edgartown  and  Warwick,  Rhode  Island,  on  Pagurim  longicarpun, 

STEGIAS,  new  genus. 
STEGIAS  CLIBANARII,  new  species. 

Head  deeply  set  in  thorax,  broader  posteriorly  than  anteriorly, 
longer  than  broad,  and  with  straight  frontal  margin.     First  pair  of 
antenna?  visible  on  dorsal  surface,  just  anterior  to  front,  as  two  small 
lobes,   each    antenna 
tenninating  in  a  mi- 
nute  joint.      Second 
pair  of  antennte  also 
visible  on  dorsal  sur- 
fa<'e,  lying  on  either 
side  of  first  pair  of 
antenna*,  each  anten- 
na temiinating  in  a 
flagellum  composed 
of     several     minute 
joints. 

Thoi-ax  divided  in- 
to seven  distinct  seg- 
ments.  The  first 
three  surround  the 
head  and  are  closely 
crowded  together.  The  other  four  are  very  much  longer  and  are  of 
nearly  equal  length,  the  fifth  being  much  longer  at  the  sides  than  the 
others.     The  first  five  segments  at  the  sides  are  directed  forward. 


FlO.  34.--STEGIA8  CLIBANARII.     a.  DORSAL  VIEW  OF  FEMALE;  b,  VEN- 
TRAL VIEW  OF  FEMALE.      X  H. 


^Challenger  Report,  1888:  Cnistacea  Macrnra,  XXIV, 
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the  five  pairs  of  legs  all  extending  in  an  anterior  direction.  A  con- 
siderable space  separates  the  fifth  pair  of  legs  from  the  sixth  pair. 
The  sixth  pair  of  legs,  as  well  as  the  seventh  pair,  are  placed  at  the 
posterior  extremity  of  the  sixth  and  seventh  segments,  respiectivelj. 
The  epimera  of  the  first  four  segments  are  distinct  as  narrow^  ridges 
on  the  lateral  margins  of  each  segment.  The  ovarian  bosses  are  also 
present  on  these  segments. 

The  abdomen  is  composed  of  six  distinct  segments,  the  first  three 
of  which  are  provided  with  a  pair  pf  triramous  pleopods,  two  dorsal 
branches  and  one  ventml  branch  to  each  pleopod;  the  next  two  seg- 
ments, the  fourth  and  fifth,  are  each  provided  with  a  pair  of  biramous 
pleopods,  both  branches  of  each  pleopod  being  dorsal,  the  ventral 
branch,  corresix)nding  to  that  of  the  first  three  segments,  not  being 
represented;  the  sixth  segment  of  the  abdomen  is  furnished  with  a 
pair  of  simple,  elongated  uropoda,  equaling  in  length  the  dorsal 
branches  of  the  pleopoda  of  the  other  abdominal  segments. 

The  marsupium  is  composed  of  five  pairs  of  lamella^  the  lamellae  of 
the  fifth  pair  being  very  large  and  occupying  almost  half  of  the 
ventral  side  of  the  thorax. 

Male  unknown. 

Only  one  specimen  was  collected  by  Dr.  (t.  Brown  Goode  at  the 
Bermudas  in  187t)-77.  The  parasite  was  found  attached  to  Cliba9ia?*/ii>t 
tricolor. 

Typo  ill  the  Peabody  Museum,  Yale  University. 

This  genus  differs  chiefly  from  SfegophryxHi<  Thompson,  to  which 
it  is  closely  related  in  having  the  pleopoda  of  the  fourth  and  fifth 
abdominal  segments  biramous  instead  of  triramous;  in  having  the 
uropoda  long  and  leaf-like,  similar  in  shape  and  size  to  the  branches 
of  the  pleoiX)da,  while  in  St^gaphryxus  hyptitu^^  the  type  species  of 
the  genus,  the  uropoda  are  small,  rounded,  and  knob-like,  with  a 
minute  conical  prominence  ])etween  them;  and  in  not  having  the  sixth 
thoracic  segment  greatly  longer  than  the  others. 

ARGEIA  PUGETTENSIS  Dana. 

Argeia  pugettetimn  Dana,  U.  S.   Expl.   Exp.  Crust.,  II,  p.  S04,  pi.  liii,  fig.  7. — 

SriMPstxN,  Bost.  Joum.  Nat.  Hist.,  VI,  1857,  p.  71. 
Argeia  np.?  Calman,  Ann.  N.  Y.  Acad.  Sci.,  XI,  No.  13,  1898,  p.  281. 
Argeia  pugetlauvs  Richardson,  Ptoc.  U.  S.  Nat.  Museum,  XXI,  18^)9,  p.  868. 

Locality, — On  Crangon  iminita  Dana,  at  Puget  Sound;  off  Cape 
Beale,  Vancouver  Island.  On  Cravgon  aluHcoiHln  Lockington,  off 
Cape  Seniavin,  Alaska;  at  Davidson  Bank,  Alaska;  east  of  Amak  Island, 
Alaska;  off  Cape  Strogonoff,  Alaska;  northwest  of  Uniniak  Island, 
Alaska;  Kouloulak  Bay,  Alaska;  off  Columbia  River,  Oregon;  Gulf 
of  Georgia,  British  Columbia.  On  Craiigmi  dall!  Rathbun,  South  of 
Amak  Island,  Alaska.     On  Crangon  aloHceuHl^  eUmgaUi  Rathbun,  off 
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Fig.  a5.— Aroeia  puoettensis.    a,  dorsal  view  of  adult 

female;  6,  VENTRAL  VIEW  OF  ADULT  FEMALE.   X  144. 


Columbia  River,  Oregon.     On  Nectocnrangon  mnfer  Rathbun,  off  North 
Head,  Akutan  Island,  Alaska;  west  of  Pribilof  Islands,  Alaska.     On 
Crangan      fraiiciHcoruin 
omgxistiniana     Kathbun, 
Straits  of  Fuca;  Gulf  of 
(Jeorgia,  British  Colum- 
bia.      On    Nectocrangon 
n!gricauda  Stimpson,  off 
Port   Ano  Nuevo,  Cali- 
fornia.  On  Keetocrangmi 
croj^a  Kathbun,  off  Cape 
Seniavin,      Alaska;     off 
Cape  Newenham,  Alaska; 
north    of    Bird    Island, 
Shumagins,  Alaska;  Ber- 
ing Sea,  off  the  Pribilof 
Islands;  Semidi  Islands.     On  Nectocrangon  lar  (Owen),  off  Rakovaya 
Bay;   Avatcha  Bay;  off  Cape  Strogonoff;  off  Kouloulak  Bay  and  off 
Bristol   Bay,  Alaska;  off  Cape  Menchikoff,  Alaska;  off 
Khoudoubine  Islands,  Alaska;  off  mouth  of  Yukon  River. 
On  Nectocramjon  alascen^ls  Kingsley,  southwest  of  Hage- 
meister  Island,  Alaska;  south  and  northwest  of  Unimak 
Island,  Alaska;  off  Moorovskoy  Bay,  Alaska;  Davidson 
Bank,  Alaska;  off  North  Head,  Akutan  Island,  Alaska; 
south  of  San  Diego  Bay,  California;  off  Rootook  Island, 
Alaska;  Petropautski,   Kamchatka;  off  Kouloulak  Bay, 
Alaska;  between  Bird  and  Nagai  Islands,  Alaska;  Unimak 
Pass;  off  Cape  Johnson;  southwest  of  Sannakh  Islands, 
Alaska;  off  Grays  Harbor,  Washington;  off  Destruction 
Island;  Bering  Sea,  off  Akutan  Pass.     On  Crangon  nigro- 
niaculdta  Lockington,  at  San  Diego  Bay,  California;  off 
Tillamook  Rock,  Oregon;  Monterey  Bay,  California;  off 
Cape  Johnson.     On  Crangon  communiH  Rathbun,  off  Grays  Harbor, 
Washington;  off  Columbia  River,  Oregon;  San  Luis  Obispo  Bay,  Cali- 
fornia; Ilinlink   Harbor,    Unalaska;  Straits  of  Fuca; 
south  of  San  Diego  Bay,  California;  off  Rootook  Island, 
Alaska;  off    Falmouth    Harbor,    Shumagins,    Alaska; 
Bering  Sea,  off  Akutan  Island;  northwest  of  Unimak 
Island,  Alaska;  off  Point  Arena,  California;  Washing- 
ton Sound,  Straits  of  Fuca,  Washington.     On  Nectoc- 
rangon  denUita  R^thbun^  at  Kyska  Harbor;  Unalaska; 
Mazan  Bay,  Atka;  Port  Etches,  Alaska;  Port  Levasheff , 
Unalaska;  Ilinlink  Harbor,  Unalaska;  off  Round  Island, 
Coal    Harbor,    Unga    Island;    off    Sitkalidak    Island, 
Alaska.     On     Crangon    alba   Holmes,   south    of    San 
California. 


FlG.ati.— ARGELA 
PCOETTENSIS, 
MALE.      X  22. 


FlO.  37.— A  R  O  E  I  A 
PrOKTTENSIS, 
FIRST  LAMELLA 
OF  MARSUriUM. 
Xl4|. 


Diego    Bay, 
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Immature  specimens  were  found  off  Seal  Islands,'  Alaska,  on  Necto- 
cfran<f(m  ala^ce)iHU;  off  Rootook  Island,  Alaska,  on  Crangon  cwmnnnis; 
north  of  Bird  Islands,  Shumagins,  Alaska;  Gulf  of  the  Farallones, 
California,  on  Cmn^on  nufvomaeulata;  Coal  Harbor,  Unga  Island,  on 
Nectocrangmi  denntata;  Captains  Harbor,  Unalaska,  on  Nectocrangan 
dentata;  Sanborn  Harbor,  Nagai,  Shumagins  on  N^ectocrangon  hir; 
Mazan  Bay,  Atka,  on  Neetocrangon  crdssa;  southwest  of  Hagemeister 
Island,  Alaska,  on  Nectocrangon  aluscensis;  northwest  and  northeast 
of  Unimak  Island,  Alaska,  on  Nectocraiigon  alascensis;  Bering  Sea, 
between  Pribilof  Islands  and  Cape  Newenham,  on  Nectocrangon  lar; 
Kouloulak  Ba3%  Alaska,  on  Nectocrangmi  lar;  between  Bristol  Bay 
and  Pribilof  Islands,  Alaska,  on  Nectocrangon  lar;  Arctic  Ocean,  on 
Nectocrangoii  lar;  Popoff  Straits,  on  Nectocrangon  crama;  between 
Bird  and  Nagai  Islands,  on  Nectocrangon  alascensis. 

List  of  Crangonidte  on  which  Argeia  j)u<fettcnsiH  is  found  pai-asitic: 

Nectocrangon  ovi/er  Rathbuu. 
Nectocrangon  lar  (Owen). 
Nectocrangon  alascenftuf  Kingsley. 
Nectocrangon  crama  Rath  bun. 
Nectocrangtm  detiUUa  Rath  bun. 
Crangon  nigromaciUata  Lockington. 
Crangon  frandscorum  angustimana  Rath- 
bun. 


Crangon  ihiUi  Rathbun. 
Crangon  communis  Rathbun. 
Crangon  propinqtui  Stimpson. 
Crangon  nigricauda  Stimpson. 
Crangon  ala^cemn^  Lockington. 
Crangon  ala^censis  elong<Ua  Rathbun. 
Crangon  alba  Holmes. 
Crangon  munita  Dana. 


Immature  forma, — A  female  (probabh^  in  the  first  post-larval  stage) 
has  the  thoracic  processas  well  developed,  sometimes  only  on  one  side. 
Inner  pleopoda  of  the  first  pair  usually  present;  all  the  outer  pleopoda, 

the  other  four  inner  pleopoda  and 
the  uropoda  are  not  developed  at 
this  stage.  Marsupial  plates  are 
small  and  just  developing.  Male 
is  similar  to  male  found  on  adult 
female. 

Immature  female  of  a  more 
advanced  stage  ha,s  thoracic  proc- 
esses well  developed,  although 
perhaps  not  quite  as  long  as  in 
the  preceding  stage.  Outer  ple- 
opoda and  uropoda  small,  but  all 
developed.  The  fii^st  two  inner  pleopoda  are  present;  the  other  three 
may  or  may  not  be  present.  When  present  they  are  usually  smaller 
than  the  first  two,  decreasing  in  size  to  the  fifth  pair,  and  sometimes 
difficult  to  discern.  The  marsupial  plates  are  larger  than  in  the  pre- 
ceding stage,  but  not  fully  developed.  The  incubatory  pouch  never 
carries  eggs  in  either  of  these  stages.  The  male  is  similar  to  the  male 
of  the  adult  female. 

Specimens  of  both  immature  stages  were  found  on  the  same  species 
and  genera  of  host  as  the  adult  females. 


Fig.  38.— Argeia  piuifTiTENsis.    «,  im)r.sal  view  of 

IMMATURE    FEMALE:    ?>,    VENTRAL    VIEW    OF   HAME. 
X   10. 
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A  male  in  the  cryptoniscan  stage  was  found  on  one  immature  female 
(in  first  post-larval  stage). 

Thoracic  processes  of  athdt  female. — In  the  adult  female  the  thoi*acic 
processes  may  be  quite  reduced.  In  some  specimens  these  processes 
are  well  developed,  though  never  in  all  the  specimens  examined  were 
they  found  as  long  as  in  the  very  young  female  or  as  in  the  figure 
given  by  Dana  of  the  adult  female.  In  other  specimens  these  proc- 
esses are  very  small,  and  yet  in  many  they  were  not  even  present. 
Not  only  is  this  variation  found  in  specimens  taken  from  different 


Fig.  39.— ABGRIA  PfOETTENSTS.     a,  dorsal  view  of  immature  female;  b,  ventral  view  of  8AME. 

xl4i. 

species  and  genera  of  host,  but  it  was  also  true  of  those  found  on  the 
same  species  and  genus  of  host.  As  a  result  of  this  observation  on  a 
large  number  of  these  forms,  the  conclusion  must  be  maintained  that 
these  thoracic  processes,  well  developed  in  the  young  female,  of  vary- 
ing size  and  shape  and  sometimes  so  reduced  as  to  be  practically  absent 
in  the  adult  female,  have  no  specific  value  whatever.  Giard  and  Bon- 
nier ^  have  described  their  function  as  organs  of  fixation,  which  seems 
a  reasonable  conclusion  and  one  capable  of  explaining  why  so  much 
variation  occurs  in  this  respect  with  each  individual  parasite. 

The  following  paragraph  is  taken  from  the  above  quoted  authors: 

The  "lames  ^pim^ri^nnes  (nos  lames  pleurales)"  have,  as  we  have  already  said, 
but  a  very  slight  morphological  importance.  They  are  organs  of  fixation  developed 
to  assure  the  position  of  the  parasite  in  the  branchial  cavity  of  the  host  and  to  pro- 
tect it  against  the  gill  sweepers.  Their  form,  their  number,  their  dimensions  are 
therefore  only  in  accord  with  the  peculiarities  which  the  branchial  cavity  presents, 
and  one  knows  nothing  more  variable  in  the  decapod  Crustacea  than  the  organ- 
ization of  the  branchiie  ♦  *  *  the  presence  of  pleural  lamellae  in  these  animals 
is  evidently  simply  a  fact  of  adaptive  convergence. 

o  CJontributions  k  P^tude  des  Bopyriens.  Travaux  de  I'lnstitut  zoologique  de  Lille 
et  da  Laboratoire  de  Zoolo^e  maritime  de  Wimereux,  V,  1887,  p.  61. 
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The  thoracic  processes  are  not,  however,  in  Argeia  of  epiraeral  ori- 
gin. The}^  arise  from  the  posterior  portion  of  the  segments,  while 
the  epimem  are  placed  above  on  the  anterior 
division  of  the  segments.  It  is,  therefore, 
incorrect  to  speak  of  them  as  "  lames  pleu- 
rales." 

In  the  adult,  the  pleopoda  consist  of  five  pairs 
of  double-branched  appendages,  the  outer 
branches  being  elongate,  lamellar,  attached  on 
the  under  side  very  near  the  edge  of  the  seg- 
ments, and  extending  as  a  border,  together  with 
the  uropoda,  around  the  abdomen.  The  inner 
branches  are  close  together  and  more  or  less 
rounded  plates  or  lobes.  Giard  and  Bonnier's 
interpretation  of  these  facts  is  different.  They 
consider  the  outer  branches  of  the  pleopoda 
as  the  "lames  pleurales"  of  the  abdominal 
segments,  but  that  this  interpretation  Js  un- 
tenable can  be  clearly  demonstrated  from  an 
examination  of  specimens,  when  the  manner 
of  attachment  and  place  of  origin  of  these  outer  lamellae  can  be 
seen. 

The  view  taken  in  explanation  of  the  abdominal  appendages  for 
Argeia  is  in  accord  with  that  held  by  Hansen  for  Parargeia.^ 

ARGEIA  DEPAUPERATA  Stimpson. 

Argeia  dejtauperata  Stimpson,  Bost.  Journ.  Nat.  Hist.,  VI,  1857,  p.  71. — Richard- 
son, Proc.  U.  S.  Nat.  Mus.,  XXI,  1899,  p.  868. 

Locality. — San  Francisco  Bay,  on  Crangon  frandscorum, 
PARARGEIA  ORNATA  Hansen. 


Fig.  40.— Argeia  puoetten 
818,  cryptoni8can  male 
X  774. 


Parargeia  omata  Hansen,  Bull.  Mus.  Comp.  Zool.  Harvard  College,  XXXI, 
1897,  pp.  120-122,  pi.  VI,  figs.  1,  2.— Richardson,  Proc.  U.  S.  Nat.  Mus.,  XXI, 
1899,  p.  869. 

Locality. — Off  Acapulco,  Mexico,  in  the  branchial  cavity  of  Sclera- 
crangoii procax  Faxon. 

BOPYROIDES  HIPPOLYTES  (Ki^ycr). 

Bopyrus  hippolyies  Kr0YER,  Gronlands  Amfipoder,  1838,  p.  306  (78),  pi.  iv,  fig. 
22;  Monog.  Fremst.  Slyegten  Hippolytes  Nordeske  Arter,  1842,  p.  262;  Voy. 
en  Scand.,  Crust.,  1849,  pi.  xxviii,  fig.  2. — Edwards,  Hist.  Nat.  des  Crust., 
Ill,  1840,  p.  283.— vStimpson,  Proc  Acad.  Nat.  Sci.  Phila.,  1863,  p.  140. 

Bopyroides  acutimarginatus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1864,  p.  156. 


«Bull.  Mus.  Comp.  Zool.  Harvard  College,  XXXI,  No.  5,  Pt.  22.    The  Isopoda, 
1897,  p.  121. 
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Gyge  hippolytes  Bate  and  Wkotwood,  Brit  Seas.  Crust,  II,  1868,  p.  230.— 
BucHHOLz,  Zweite  Deutsche  Nordpolfahrt,  1874,  p.  286. — Metzgbr,  Nord- 
seefahrt  der  Pomm.,  1875,  p.  286.— Mikbs,  Ann.  Maj?.  Nat  Hist,  (4),  XX, 
1877,  p.  64  (14).— Smith  in  Harger,  Proc.  U.  8.  Nat  Mus.,  II,  1879,  p. 
157.— Hargkr,  Rep.  U.  8.  Fish  Comm.,1880,  Ft.  6,  p.  311.— Axbl  Ohlin, 
Bidrag  till  Kannedomen  om  Malakostrak-faunan  in  Baffin  Bay  och  Smith 
Sound,  1895,  p.  19. 

Bopyrmda  hippolytes  G.  O.  Sabs,  Crust,  of  Norway,  II,  Pts.  11,  12,  1898,  pp.  199, 
200,  pi.  Lxxxiv,  fig.  2.— Richardson  Proc.  U.  8.  Nat  Mus.,  XXIII,  1901, 
p.  578. 

Locality. — Circumpolar  in  distribution. 

Atlantic  coast  localities:  Massachusetts,  Bay  of  Salem,  on  Spironto- 
carts  spinua^  8.  fahricii^  and  8,  aecurifrona;  Casco  Bay  on  8.  polaris 
and  8,  pusida;  Bay  of  Fundy,  on  8.  spinua  and  8.  puaiola;  Halifax, 
Nova  Scotia;  Gulf  of  Maine,  on  8.  securifrons  and  8.  apinvs;  East- 
port,  Maine,  on  8.  spintts;  off  Cape  Cod,  on  8.  securifrons  and  8. 
UljdH^rgii;  73^  48'  N.  lat.,  80^  30'  W.  long.,  on  8.  polaris;  72^  33' 
N.  lat,  71^  30'  W.  long.,  on  8.  polaris;  71^  42'  N.  lat.,  73^  W.  long., 
on  8.  polaris;  66^  33'  N.  lat.,  61^  50'  W.  long.,  on  8.  polaris;  64^ 
56'  N.  lat,  66^  18'  W.  long.,  on  8.  polaris. 

Pacific  coast  localities:  Straits  of  Fuca,  between  Washington  and 
Vancouver  Island,  on  8pirontocaris  suckleyi;  Heceta  Bank,  Oregon, 
on  8.  hispinosa;  off  North  Head,  Akutan  Island,  Alaska,  on  8.  spinus; 
Bay  of  Islands,  Adakh,  on  8.  spinus;  Port  Etches,  Alaska,  on  8. 
arcuata;  West  of  Amaknak  Island,  Unalaska,  on  8.  a/rcuata;  Bering 
Sea,  north  of  Umnak  Island,  on  Pandalus  horealis  Kr0yer;  off  south 
entrance  to  Akutan  Pass,  Alaska,  on  Pandalus  montagui  Leach; 
between  Bird  and  Nagai  Islands,  Shumagins,  Alaska,  on  P.  montagui; 
Bering  Sea,  south  of  Pribilof  Islands,  on  P.  horealis  Kr0yer;  Straits 
of  Fuca,  on  Pandalopsis  dispar  Kathbun;  Unalaska,  and  Lituya  Bay, 
Alaska,  on  8pirontocaris  hrevirostris  (Dana);  Puget  Sound  on  8.  bre- 
virostris;  Bering  Sea,  west  of  Pribilof  Islands,  on  8.  polaris  (Sabine); 
Straits  of  Fuca,  on  8.  sucldeyi;  Lituya  Bay,  Alaska,  on  8.  suckleyi. 

Also  recorded  from  Greenland,  Barents  Sea,  British  Isles,  coast  of 
Norway;  depth,  5  to  116  fathoms. 

B,  axmtimarginatus  Stimpson  is  undoubtedly  identical  with  B.  hip- 
polytes (Kx0yer),  which  is  circumpolar  in  distribution,  and  infests  the 
species  and  genera  quoted  above  common  to  both  coasts  of  North 
America. 

BOPYROIDES  LATREUTICOLA  Oissler. 

Bt^yyroides  laireuiicola  Gissler,  Am.  Nat.,  XVI,  1882,  pp.  691-594. 
Bopyrus  latreutes  Spence  Bate,  Challenger  Report,  XXIV,  1888,  p.  584. 
Bopyroides  UUreuHcola  Richabdson,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  579. 

Locality. — Beaufort,  North  Carolina,  on  Latreutes  ensiferus  (Milne 
Edwards);  lat.  28^  17'  7"  N.,  long.  66^  17'  37"  W.;  lat.  31°  15'  42"  N., 
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long.  67^  39'  10"  W.,  on  L.  endferus;  lat  31*^  16'  N.,  long.  71°  50'  W., 
on  L.  eixdfervs;  27°  38'  N.  lat,  76°  23'  24"  W.  long.,  on  Z.  enmfenis; 
Bahamas,  between  Nassau  and  Andros,  on  Z.  ensiferus;  oflP  South 
Carolina,  on  Z.  ensiferus;  Bermuda,  on  Z.  ensifenis. 

PROBOPYRUS  PAL^MONETICOLA  (Packard). 

Bopyrus  (?)  Lkidy,  Proc.  Acad.  Nat.  Sci.  Philad.,  1879,  Pt.  2,  p.  198.— Harger, 

Report  U.  S.  Fish  Comm.,  1880,  Pt.  6,  p.  312. 
Bopyrus  pcUiemoneticola  Packard,  Zool.  for  High  Schools  and  Colleges,  1881,  p.  289. 
Bopyrus  manhatterms  Gissler,  Scientific  American,  XLV,  Sept.  3,  1881,  p.  151. 
Bopynis  palasmoneticola  GiBSLER,  Am.  Nat.,  XVI,  1882,  pp.  6-12. 
Probopyrus pcUiemoneticola  Stebbi^Qj  Hist.  Crust,  1893,  p.  416. 
Bopyrus  palwmoneticola  Richardson,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  678. 

Locality. — Atlantic  City  (Leidy),  on  Palderaotietes  mflgarU  (Say); 


FlO.  41 .— PBOBOPYBU8  PALAHONETICOLA.     a,  DORSAL  VIEW  OP  FEMALE;  6,  VENTRAL  VIEW  OP  SAME.      X  4- 

from  New  Hampshire  to  Florida  (Carl  Gissler),  on  P.  vulgaris;  East 
Providence,  Rhode  Island,  on  P.  milgaris;  Acushnet  River,  Massa- 
chusetts, on  P.  vulgaris;  Baldwin  Lodge,  Mississippi, 
on  Palsemonetes9i>, ;  Lantana,  Florida,  on  Palsemanetes. 
Description, — Color  of  body  white,  with  patches 
of  black  on  the  lateral  margins  of  all  the  thoracic  seg- 
ments on  both  sides  of  the  body.  Head  and  abdomen 
also  with  a  few  scattered  black  mark- 
ings. Legs  of  both  sides  white;  patches 
of  black  on  the  ventral  side  of  the 
lateral  margins  of  both  sides  of  the 
thorax.  Incubatory  lamellae  with 
patches  of  black  on  all  the  plates  of 
both  sides. 

Head  deeply  set  in  thorax;  anterior 
margin  straight;  posterior  margin 
rounded.  Eyes  wanting.  Ovarian 
bosses  present  on  the  first  four  segments  of  the  thorax  at  the  anterior 
part  of  the  sublateml  margin;  epimcra  evident  as  narrow  plates 
lateral  to  the  ovarian  bosses.  The  epimera  occupy  the  entire  lateral 
margins  on  the  last  three  segments.     The  segments  of  the  abdomen 
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Fig.  42.— PROBOPY- 
RUS PALiEMONET- 
ICOLA,  LEG  OP 
SIXTH  PAIR  OF 
ADULT  FEMALE. 
X39. 


Fig.  43.— Probopybus 

PAL^MONETICOLA, 
MALE.      X  41. 
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are  distinct.  The  terminal  segment  is  broad,  more  or  less  bilobed. 
The  pleopoda  consist  of  five  pairs  of  double-branched  lamellar  append- 
ages, closely  crowded  together  on  the  ventral  side  of  the  abdomen. 

The  five  pairs  of  incubatory  lamellae  surround  a  large  open  area  nor- 
mally filled  with  eggs.  The  first  pair  have  the  terminal  lobe  of  the 
distal  segment  large,  well  defined,  and  incurved. 

All  the  legs  have  a  high  quadrangularly  shaped  expansion  or  carina 
on  the  basis. 

Male  with  all  the  segments  of  the  thorax  distinct,  and  with  the  lat- 
eral margins  contiguous.  First  four  segments  of  the  abdomen  well 
defined  at  the  sides,  but  fused  in  the  middle  of  the  dorsal  surface.  The 
last  two  segments  form  a  single  large  piece,  the  fused  terminal  segment 
being  indicated  only  by  a  small  median  point  on  the  posterior  margin. 
The  body  is  a  little  more  than  twice  as  long  as  wide.  Eyes  are  present. 
The  rudimentary  pleopoda  are  pairs  of  small  oval  processes  one  pair 
on  each  abdominal  segment.  The  abdomen  is  about  one  and  a  half 
times  as  broad  as  long. 

PROBOPYRUS  ALPHEI   (Richardson). 

Bopyrus  sp.  ?  Fritz  MI^ller,  Jenaische  Zeitschrift,  VI,  1871,  p.  68. 
Bopyrus  cUphei  Kichardson,  Proc.  Wash.  Acad.  Bed.,  II,  1900,  pp.  168-169. 
Gype  ep.  ?  H.  V.  Wilson,  American  Naturalist,  XXXIV,  1900,  p.  353. 
Bopyrus  alphei  Richardson,  Qtoc.  U.  8.  Nat.  Museum,  XXIII,  1901,  p.  678. 

Locality. — Beaufort,  Noilh  Carolina,  on  Alpheus  heterochxdis;  man- 
groves, Rio  Parahyba  do  Norte,  Brazil,  on  Alpheus  heterochcdw. 

As  previously  said,«  this  species  is  probably 
identical  with  the  Bopyrus  mentioned  by 
Fritz  MuJler  as  being  found 
on  a  species  of  Alpheus  on  the 
coast  of  Brazil.  Giard  and 
Bonnier  have  referred  their 
species  Grapsicepon  fritzii 
from  the  branchial  cavity  of  a 
Grqpstis  {Leptograpstcs  rtufu- 
losics)  to  Fritz  Miiller's  Bopy- 
rus recorded  from  a  species  of 
Alpheus.     A  difference,   not 

only  in  the  species,  but  even  in  the  genus  of  host, 
makes  this  conclusion  rather  inconsistent  with  a  certain 
hypothesis  which  these  authors  maintain,  namely,  that 
one  and  the  same  species  of  parasite  can  not  infest  dif- 
erent  species  of  Crustacea.  The  genus  Grapsicepon  Giard  and  Bonnier 
is  characterized  by  the  fact  that  there  are  four  pairs  of  triramous 
appendages  elongated  and  fringed  to  the  first  four  segments  of  the 
abdomen,  those  of  the  fifth  segment  being  biramous.     It  does  not  seem 


Fig.  45.— PROBOPYRUS  alphei 

DORSAL  VIEW  OF  FEMALE. 


FlO.  44.— PROBOPY- 
RUB  ALPHEI,  MALE. 


a  Proc.  Wash.  Acad.  ScL,  II,  1900,  p.  168.  .     r\r\n\c> 

Digitized  by  VJV^wV  LV^ 


68 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM, 


VOL.  XXVIL 


probable  that  Fritz  Miiller  could  have  referred  his  species  to  the  genus 
Bopyrus  had  there  been  any  such  appendages  to  the  pleon. 

PROBOPYRUS  BITHYNIS,  new  species. 

Body  of  female  with  dorsal  surface  perfectly  white,  having  only 
three  small  patches  of  black  on  one  side  at  the  post-lateral  parts  of  the 


Fig.  46.— Peobopybus  bithynib.    a,  dobsal  view  of  female;  6,  ventbal  view  of  same.    +  16. 

second,  third,  and  fourth  thoracic  segments.     Ventral  side  of  the  body 
with  the  first  pair  of  incubatory  lamellae  almost  entirely  covered  with 

patches  of  black,  and  with  all  the  other 
lamellffi  of  one  side  having  patches  of 
black,  those  of  the  other  side  being  with- 
out these  patches,  with  the  exception  in 
some  specimens  of  the  second  lamella. 
Patches  of  black  also  on  the  ventral  side 
of  the  lateral  margins  of  the  second,  third, 
and  fourth  thoracic  segments  of  one  side — 
the  same  side  on  which  these  markings 
occur  on  the  dorsal  surface  and  to  which 
the  incubatory  lamellae, 
likewise  marked  with 
Legs  of  both  sides  white  and 


Fig.  47.— Pbobofybis  bithynis,  fibst 

lamella  of  MAB8XJFIUM,  BIGHT  BIDE. 
+  10. 


FlO.48.— Probopy- 

RI8  BITHYNIS,  LEO 
OF  SIXTH  PAIB  OF 
ADULT      FEMALE. 


patches,  are  attached, 
without  any  markings, 

Head  with  antero-lateral  corners  produced  into 
prominent  processes;  anterior  margin  between  these 
processes  straight;  posterior  margin  narrowly  rounded. 
Length  of  head  about  equal  to  breadth.    Eyes  wanting. 

The  thoracic  segments  are  distinctly  defined.    Ova-       '^  ^• 
rian  bosses  are  present  on  all  the  segments,  occupying  only  the  ante- 
rior portion  of  the  sublateral  margin  of  the  first  four  segments.     The 
epimera  are  evident  as  narrow  pieces  lateral  to  the  ovarian  bosses  on 
all  the  segments. 
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The  seg^ments  of  the  abdomen  are  distinct  on  the  dorsal  side.  The 
lateral  margins  of  the  first  five  segments  are  straight.  The  sixth  or 
terminal  segment  is  narrow,  elongate,  and  has  a  slight  emargination 
in  the  middle  of  the  posterior  margin. 

The  pleopoda  are  five  pairs  of  double-branched  appendages,  the 
inner  branches  of  the  first  pair  being  the  largest 
and  overlapping  in  the  middle  ventral  line.     The 
oropoda  are  wanting. 

The  first  pair  of  incubatory  lamellae  are  large 
and  extend  about  half  the  length  of  the  ventral 
side  of  the  thorax.  In  fact  all  the  lamellae  are 
quite  large,  and  encompass  the  marsupium,  leaving 
only  a  comparatively  small  opening  into  the  pouch. 

All  the  legs  have  an  extremely  high  expansion  or 
carina  on  the  basis. 

The  male  has  the  thorax  distinctly  segmented, 
the  segments  not  being  widely  separated  at  the 
sides.  Body  of  male  short  and  thickset,  being 
only  twice  as  long  as  wide. 

The  abdomen  is  a  little  more  than  one  and  a  half 
times  broader  than  long.  The  segments  of  the  ab- 
domen are  only  indicated  at  the  sides,  being  fused  in  the  middle  of  the 
dorsal  surface;  they  gradually  decrease  in  size  to  the  sixth  or  last, 
which  is  a  narrow  piece  situated  between  the  two  lobes  of  the  fifth 
segment  and  which  does  not  reach  to  the  extremity  of  those  lobes. 
Eyes  present.     Body  with  markings  of  brown. 

Six  specimens  of  this  species  were  taken  by  the  U.  S.  Fish  Com- 


Fio.  49.— Probopybus 

BITHYNI8,  MALE.      X  41. 


Fig.  60.— PBOBOPTBU8  BITHYNIS.     O,  D0B8AL  VIEW  OP  PSMALB;  h,  VENTRAL  VIEW  OP  SAME.      X  8. 

mission  steamer  Albatross  from  the  Mississippi  River  near  the  Expo- 
sition Grounds  in  New  Orleans,  Louisiana.  Parasitic  on  BUhynis 
ohionis  (Smith). 

Tkp^.— Cat.  No.  29089,  U.S.N.M. 

About  6  specimens   which   should  probably  be   referred  to  this 
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species  were  found  in  Escondido  River,  Nicaragua,  50  miles  from 
Bluefields,  by  C.  W.  Richmond;  they  are  parasitic  in  the  branchial 
cavity  of  Bithynls  dcanthurm  (Wiegmann). 
They  differ  from  the  type  as  above  described  in  having  no  antero- 
lateral processes  to  the  head  of  the  female;  in 
having  patches  of  black  on  the  lateral  margins 
of  all  the  segments  of  the  thorax  on  one  side  of 
the  body;  and  in  having  sometimes  the  third 
and  also  the  fourth  lamellss  of  the  incubatory 
pouch  with  patches  of  black. 

In  the  male  the  terminal  segment  has  in  some 
specimens  a  tendency  to  be  bilobed. 

PROBOPYRUS   FLORIDBNSIS,  new  species. 

Body  of  female  light  brown,  with  head,  abdo- 
men, ovarian  bosses,  and  epimera  light  yellow, 
almost  white.  Markings  of  black  are  present 
all  over  thorax  and  a  few  black  lines  are  present 
on  the  abdomen.  The  incubatory  lamellae  are 
almost  entirely  covered  with  black  markings,  so 
that  the  color  is  uniformly  dark.  The  lateral 
parts  of  the  thorax  on  the  ventral  side  have  markings  of  black,  those 
of  one  side  being  in  patches  with  yellow  areas  separating  them,  all 
the  legs  of  this  side  being  yellow.  The  legs  of  the  opposite  side  are 
dark. 


Fig.  51.— Pbobopyrus  bithy- 

NI8,  MALE.      X  41. 


Fio.  62.— Pbobopyrus  floridensis.    a,  dorsal  view  of  female;  h,  ventral  view  of  same,    x  12. 

Head  deeply  set  in  thorax,  broad  anteriorly  with  frontal  margin 
nearly  straight;  posterior  margin  narrowly  rounded;  eyes  wanted. 

The  segments  of  the  thorax  are  distinct.  Ovarian  bosses  are  prom- 
inent on  the  anterior  portion  of  the  sublateral  margin  of  the  first  four 
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Fig.  63.— Probo- 
pyru8  floriden- 

818,  FIRST  LA- 
MELLA OP  MAR- 
8UPIUM.      X  10. 


segments;  the  epimera  are  present  as  narrow  plates  lateral  to  the 
ovarian  bosses.     On  the  last  three  segments  the  epi- 
mera occupy  the  whole  of  the  lateral  margin. 

The  segments  of  the  abdomen  are  distinctly  sepa- 
rated on  the  dorsal  side.  The  lateral  margins  are  nar- 
rowly rounded.  The  terminal  segment  of  the  body  is 
long  and  narrow,  reaching  beyond  the  lateral  margins 
of  the  fifth  segment,  is  rounded  posteriorly,  and  with 
or  without  a  minute  excavation. 

The  pleopoda  consist  of  five  pairs  of  double-branched 
lamellar  appendages. 

The  incubatory  lamellse  are  large,  encircling  the  incubatory  pouch, 
leaving  only  a  small  opening  into  the  interior.     The  first  pair  of 
plates  have  the  terminal  lobe  of  the  distal  segment 
straight. 

All  the  legs  have  a  well  rounded  expansion  or  carina 
about  the  middle  of  the  basis. 

Male  with  all  the  segments  of  the  thorax  well 
defined  and  widely  separated  at  the  sides.     Body  nar- 
row, elongate,  nearly  three  times  as  long  as  wide. 
The  abdomen  has  all  the  segments  well  defined  at 
^  ^-  the  sides,  but  fused  in  the  middle  of  the  dorsal  surface. 

Length  almost  equal  to  the  breadth.     Terminal  segment  well  defined, 
rounded  posteriorly,  and  extending  beyond  the  lobes  of  the  preceding 
segment.     The  lateral  margins  of  all  the  segments  are  rounded. 
Pleopoda  are  present  in  the  form  of  pairs  of  small 
rounded  processes,  a  pair  on  each  segment  of  the  abdo- 
men.    Eyes  present. 

One  specimen  was  collected  by  Mr.  W.  C.  Ken- 
dall at  Satsuma  Island,  above  St.  Johns  River, 
Florida;  parasitic  on  Palsemonetes  exUipes  Stimpson. 
Two  other  specimens  were  obtained  by  the  U.  S. 
Fish  Commission  steamer  Albatross  at  Little  River, 
Miami,  Florida,  parasitic  also  on  Palaernonetes  exilipes 
Stimpson. 

7V/>^.— Cat.  No.  29090,  U.S.N.M. 

BOPYRINA  ABBREVIATA,  new  species. 


Fig.    54.— Pbobofy- 

RrS  FLORIDENSI8, 
LXO  OF  SIXTH  PAIR 
OP  ADCLT  FEMALE. 


Fig.    65.— Probopy- 
rit8    floriden8is, 

MALE.       X  41. 


Body  of  adult  female  very  asymmetrical,  the  one 
side  being  very  much  longer  than  the  other.  Color 
entirely  white  with  a  few  black  dots  scattered  irregu- 
larly over  the  dorsal  surface. 

Head  large,  turned  to  the  shorter  side;  frontal  boarder  produced  in 
a  rounded  lobe  in  the  middle.  Antero-lateral  angles  produced  in 
narrow  lobes  or  processes.     Eyes  small,  distinct. 
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FlO.  56.— BOPYRINA  ABBRE- 
VIATA,  DOB8AL  VIEW  OF 
FEMALE.      X  23. 


The  segments  of  the  thorax  are  distinctly  defined.  The  epimera  are 
distinct  on  the  first  three  segments,  where  they  occupy  the  anterior 
portion  of  the  lateral  margin;  they  are  quite  dis- 
tinct on  the  longer  side  of  the  body,  but  it  is 
impossible  to  distinguish  them  on  the  shorter  side. 
Ovarian  bosses  are  not  present  on  any  of  the  seg- 
ments. The  epimera  of  the  last  four  segments 
are  not  separated  off  from  the  segments;  they 
occupy  the  entire  lateral  margin. 

The  abdominal  segments  are  completely  fused 
in  the  middle  of  the  abdomen.  On  the  lateral 
margin  of  the  shorter  side  of  the  body  there  is 
no  indication  whatever  of  the  coalesced  seg- 
ments. The  first  four  abdominal  segments  are 
represented  on  the  longer  side  of 
the  body  by  four  rounded  lobes. 
The  last  two  segments  are  completely 
fused,  and  are  not  indicated  on  either  side. 

The  pleopoda,  as  far  as  could  be  made  out,  consist  of 
four  pairs  of  single  branched  lamellae.    Three  pairs  were 
distinctly  seen;  the  last  pair  are  very  indis- 
tinct. 

The  first  lamella  of  the  marsupium  on  the 
shorter  side  extends  about  one-third  the  length  of  the  body; 
on  the  longer  side,  the  first  lamella  extends  to  the  posterior 
margin  of  the  second  thoracic  segment. 

Male  with  head  large,  rounded  in  front. 
Eyes  large,  irregularly  shaped.  All  seven 
segments  of  thorax  distinct.  Abdomen  nar- 
rower than  thorax,  and  tapering  to  a  narrow  extremity. 
In  one  specimen  all  six  segments  were  more  or  less  de- 
fined at  the  sides;  in  the  other  specimen  only  the  first 
three.*  Length  of  abdomen  about  equal  to  one-third  the 
length  of  the  body. 
Color  white  with  markings  of  black  or  brown. 
Nine  specimens  were  collected  by  Mr.  Henry  Hemphill 
at  Puntarasa,  Florida,  on  Hippolyte  zostericolu  (Smith). 

This  species  differs  from  Bapyrina  virhii  (Waltz),*  in 
the  much  smaller  first  lamellae  in  the  female,  the  lamella 
of  the  shorter  side  of  the  marsupium  extending  but  one- 
third  the  length  of  the  body,  while  in  B.  virbii  it  extends 
nearly  to  the  abdomen,  that  of  the  longer  side  reaching  only  the  pos- 
terior margin  of  the  second  thoracic  segment,  while  in  B.  virhii  it 

«Ko88man,  Zeitschrift  fur  Wissenschaftliche  Zoologie,  XXXV,  1881,  p.  666-679, 
pis.  xxxiv-xxxv. 


Fig.  57.--BOPY- 

BINA  ABBRE- 
VI  ATA,  FIB8T 
LAMELLA  OP 
MARSUPIUM. 

X27. 


FlQ.  58.— BO- 
PYRINA AB- 
BREYIATA, 
MAXILLI- 
PED.      X  41. 


Fig.  60.— BOPY- 
RINA ABBRK- 
YLATA,  MALE. 
X771. 


Digitized  by  VjOOQIC 


m,  1380.      NA  TUBAL  HISTOR  Y  OF  THE  ISOPODA—RICHA  RDSOK. 


73 


extends  to  the  posterior  margin  of  the  fourth  segment;  in  not  having 
any  indication  of  segmentation  on  the  shorter  side  of  the  abdomen, 
while  in  J?,  mrbii  there  is  some  indication;  and  in  having  the  abdomen 
of  the  male  rounded  posteriorly  with  indications  of  segmentation  at  the 
sides  more  or  less  during  its  entire  length,  while  in  B.  virhii  the  abdo- 
men is  truncate  posteriorly,  with  only  the  first  two  segments  indicated. 

The  specific  name  refers  to  the  abbreviated  first  lamellae  of  the 
marsupium. 

Type.— Oit.  No.  29097,  U.S.N.M. 

BOPYRINA   UROCARIDIS,  new  species. 

Body  of  female  twice  as  long  as  wide 

Head  with  frontal  margin  produced  in  a  broadly  rounded  process. 
Eyes  present  about  the  mid- 
dle of  the  head  as  small  black 
spots. 

The  segments  of  the  thorax 
are  distinct.  The  epimera 
are  marked  off  by  faint  lines 
or  impressions.  The  abdo- 
men is  composed  of  six  seg- 
ments, which  are  distinct  at  * 
the  sides  but  fused  in  the 
middle.  The  posterior  mar- 
gin of  the  terminal  segment 
is  broad,  with  a  slight  median 
excavation. 

The  pleopoda   consist  of 


Fig.  60.— Boftrina  ubocabidu.    a,  dobsal  view  op 

PEMALK;  b,  VKNTBAL  VIEW  OF  SAMS.     X  23. 


four  pairs  of  single  branched 

plates  or  lamellae,  each  pair  directed  toward  the  median  line. 
There  are  no  uro[>oda. 

The  incubatory  pouch  is  a  large  are^i  on  the  ventral  side 
of  the  body,  which  is  not  closed  over 
by  the  incubatory  lamellee.     These 
lamellae  consist  of  five  pairs  of  plates, 
the  first  pair  of  which  have  the  sec- 
ond segment  produced  distally  in  a 
linguiform  process. 
Color  uniformly  light  yellow  with 
small  black  dots  on  the  incubatorylamellae. 
Male  unknown. 

Four  specimens  were  found — three  at  Pun- 
tarasa,  Florida,  collected  by  Henry  Hemphill, 
and  one  from  west  Florida,  collected  by  Mr.  J.  B.  Henderson  and  Mr. 
C.  T.  Simpson,  all  parasitic  on  Urocaris  longicaudata  Stimpson. 
Type.-<^9A..  No.  29088,  U.S.N.M. 
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dis,  first  lamella  of  mar- 
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Fig.  63.— Bopyrina  thoru.    a,  dobsal  view  op 

PEMALE;  b,  VENTRAL  VIEW  OF  SAME.     X  15. 


BOPYRINA  THORII,  new  species. 

Body  of  adult  female  asymmetrical,  turned  very  much  to  one  side. 
Color  yellow  with  a  few  markings  of  black  on  one  side  of  the  thorax 
and  in  the  center  of  the  first  three  segments  of  the  abdomen. 

Head  large  with  frontal  margin  produced  in  a  rounded  lobe,  which 
is  turned  upward  in  the  specimen;  the  antero-lateml  angles  are  pro- 
duced into  small  processes.     The  eyes  are  black  and  distinct. 

The  segments  of  the  thorax  are  all  distinctly  separated  from  each 
other.  The  epimera  are  distinct  on  the  longer  side  of  the  body  as 
long,  narrow  plates  on  the  anterior  portion  of  the  lateral  margin  of 

the  first  four  segments.  Ovarian 
bosses  are  not  present  on  any  of  the 
segments. 

The  abdomen  is  composed  of  six 
segments,  completely  fused  in  the 
middle,  but  indicated  on  both  lat- 
eral margins.  The  terminal  seg- 
ment is  rounded  posteriorly. 

There  are  four  pairs  of  single 

braached  pleopoda.     The  marsu- 

pium  is  a  large  open  area,  normally 

filled  with  eggs,  and  inclosed  by 

five  pairs  of  lamellae.     The  first 

lameilsB  have  the  distal  lobe  rounded.     THe  fifth  lamellse  are  narrow 

elongated  plates. 

Male  unknown. 

Only  one  specimen  was  obtained  by  the  U.  S.  Fish  Commission 
steamer  Albatross  at  Key  West,  Floridr-.  The  species  is  parasitic  on 
Thor  Jloridanvs  Kingsley. 

This  species  differs  from  the  preceding  species  chiefly  in  the  form 
of  the  distal  segment  of  the  first  lamellae  of  the  marsupium. 
Tyj?e.—C9Lt.  No.  29099,  U.S.N.M. 

BATHYGYGE  GRANDIS  Hansen. 

Baihygyge  grandis  Hansen,  Bull.  Mus.  Comp.  Zool.,  Harvard  College,  XXXI, 
1897,  pp.  122,  124,  pi.  vi,  figs.  2,  2  <?.— Richardson,  Ptoc.  U.  S.  Nat.  Mus. 
XXI,  1899,  p.  869. 

Locality. — OflP  Acapulco,  in  the  branchial  cavity  of  GlyphocraTigrm 
spinvlosa  Faxon. 

LEIDYA  DISTORT  A  (Leidy). 

Cepon  diftortus  Leidy,  Journ.  Acad.  Nat.  8ci.,  Phila.,  (2),  III,  1855,  p.  150,  pi.  xi, 

figs.  26-32. 
Leidya  distorta  CoRSAhix  and  Panceei,  Mem.  R.  Acad.  Sci.,  Torino,  (2),  XIX, 

1861,  p.  114. 
Cepon  distoHm  Hargkr,  Rep.  U.  8.  Fish  Comm.,  Pt.  1,  1874,  p.  573  (279);  Proc. 

U.  S.  Nat.  Museum,  II,  1879,  p.  157;  Rep.  U.  S.  Fish  Comm.,  1879,  p.  157; 
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Pt  6,  p.  311. — KofiBMAN,  Zool.  Erj^b.  einer  Reise  in  die  Kiist.  des  Rothen 

Meeres,  III,  Malacostraca,  p.  122;  Mittheil,  aus  der  Zool.  Station  zu  Neapel, 

III,  1881,  first  half,  p.  182. 
Phryxu9  distorttu  Walz,  Arbeit,  aus  d.  Zoolog.    Insti.  d.  Univers.  Wien,  IV, 

1882,  p.  59. 
Cep&n  distortus  Richardson,  Am.  Nat,  XXXIV,  1900,  p.  309. 
Leidya  ditioria  Richardson,  Proc.  U.  8.  Nat.  Museum,  XXIII,  1901,  p.  579. 

LfKality, — Atlantic  City,  New  Jersey,  in  the  branctiial  cavity  of 
Uea  pugilatoT. 

lONE  CORNUTA  Spence  Bate. 

lone  comMia  Spence  Bate,  Proc  Zool.  Soc.  London,  1864,  p.  668;  Lord's  Natural- 
ist in  British  Columbia,  U,  1866,  p.  282. 

Ifm/t  comuta  Bate  and  Westwood,  Brit.  Sessile-eyed  Crust,  II,  p.  253. — Giard 
and  Bonnier,  Travaux  de  Tlnstitut  zoologique  de  Lille  et  du  Laboratoire 
Maritime  de  Wimereux,  V,  1887,  p.  77.— Richardson,  Proc.  U.  8.  Nat. 
Museum,  XXI,  1899,  p.  869. 

Locality. — Esquimau! t  Harbor,  British  Columbia,  in  the  branchial 
cavity  of  Callianassa  lon^imana;  Vancouver  Island. 

!ONE  THOMPSONI,  new  species. 

Body  of  female  longer  than  broad. 

Head  deeply  set  in  thorax,  its  anterior  margin  produced  in  a  crenu- 
lated  border.  The  antero-lateral  lobes  of  the  frontal  border  extend 
some  distance  beyond  the  sides  of  the  head.  The  posterior  portion  of 
the  head  is  evenly  rounded.  The  first  antennae  are  three  jointed;  the 
second  pair  are  five  jointed. 

All  the  thoracic  segments  are  distinct,  with  distinct  epimera 
("lames  pleurales"  of  Giard  and  Bonnier),  in  the  form  of  large 
rounded  lobes,  not  elongated.  In  the  first  two  segments  these  epi- 
meral  lobes  occupy  the  anterior  portions  of  the  lateral  parts  of  the  seg- 
ments; in  the  third  segment  they  are  placed  about  the  center  of  the 
lateral  margin;  in  the  fourth  and  fifth  segments  they  occupy  more  of 
a  posterior  position;  in  the  sixth  and  seventh  segments  they  occupy 
the  entire  lateral  margin.  Ovarian  bosses  are  present  on  the  first 
four  segments,  along  the  anterior  portion  of  the  segment. 

The  six  segments  of  the  pleon  are  distinct,  and  are  produced  later- 
ally, each  in  a  pair  of  elongated  and  jointed  appendages,  furnished 
with  numerous  mammilliform,  branching  appendages,  originating 
from  the  posterior  margin  and  extending  downward.  Thus  there  are 
six  pairs  of  appendages  corresponding  to  the  "  lames  epimeriennes  du 
pleon"  of  Giard  and  Bonnier. 

The  pleo[>oda  consist  of  four  pairs  of  double- branched  appendages 
and  one  pair  of  single- branched  appendages.^    The  inner  branches  of 

a  The  young  female  of  lone  thompsoni  has  the  last  pair  of  pleopoda  double-branched, 
the  two  branches  similar,  however.  The  inner  branches  of  the  first  four  segments 
are  quite  different  from  those  of  the  outer  branches,  as  is  true  of  the  adult  female, 
and  lie  folded  over  the  abdomen  as  in  the  adult  described.  Digitized  by  V^jOOqIc 
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the  first  four  pairs  fold  over  the  ventral  side,  meeting  in  the  median 
line.  These  branches  are  all  large  and  of  nearly  equal  size  and  thickly 
tuberculate,  the  first  two  pairs  being  somewhat  larger  than  the  last 
two  pairs.  The  outer  branches  of  the  first  four  pairs  and  the  fifth 
pair  of  pleopoda  consist  of  narrow,  elongated  appendages  crenulated 
on  their  outer  margins  and  thickly  tuberculate.     The  appendages  of 


the  sixth  abdominal  segment,  the  uropoda,  are  a  pair  of  simple,  cylin- 
drical, elongated  lobes,  recurved  at  their  extremities,  and  not  reach- 
ing beyond  the  mass  of  epimeral  appendages. 

The  incubatory  pouch  is  formed  of  five  pairs  of  lamellae,  five  issuing 
from  one  side  and  five  from  the  other.  The  first  pair  are  much  smaller 
than  the  others,  and  are  entirely  concealed  by  the  second  pair. 
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Fig.     65.— Ion  I 

THO  MP80NI, 
MAXILLIPED. 


Ho.  66.— lONK  THOMF80NI,   FIRST 
LAMELLA  OF  XABSUFIUM.   XlO. 


TTie  seven  pairs  of  legs  are  all  similar,  and  terminate  in  a  prehen- 
sile hand.  There  are  two  expansions  or  carinae  on  the  basis  of  all  the 
legs,  the  anterior  one  being  only  half  as  long  as  the 
other. 

Male  with  all  the  segments  of  the  thorax  distinct. 
Eyes  wanting.  Antennae  conspicuous,  six  jointed.  An- 
tennulse,  three  jointed.  The  segments  of  the  abdomen 
are  distinct,  all  six  furnished  each  with  a  pair  of  elon- 
gated leaf -like  tapering  appendages. 

Twospecimens  were  collected  by  Mr.  G.  M.  Gray  at  North  Falmouth, 
Massachusetts.     They  were  found  on  CalUcmassa  stimpsonL 

The  species  is  named  for  Mr.  Millett  T. 
Thompson,  from  whom  the  specimens  were 
received. 

7y^^.— Cat.  No.  29091,  U.S.N.M. 
This  species  is  apparently  very  close  to 
/.  comuta^  Spence  Bate,  from  Vancouver 
Island.  It  agrees  with  /.  comuta  in  the  ab- 
sence of  the  elongated  epimeral  lobes  (lames 
pleurales),  in  which  both  species  differ  from 
L  thoracica  (Montagu).  lone  thompso7ii  and 
/.  comv;ta  are  both  much  larger  species  than 
/-  thiyracica.  In  the  description  of  /.  comuta^^  the  author  says 
that  the  cox«e  of  the  three  posterior  segments  of  the  thorax  are 
larger  than  the  four  anterior,  and  are  produced 
posteriorly  to  a  point.  This  is  not  true  of  L 
thnnpsoni^  in  which  the  epimera  of  the  three 
posterior  thoracic  segments  are  smaller  than 
those  of  the  anterior  segments, 
although  they  occupy  the  en- 
tire lateral  margin,  and  they 
are  rounded  posteriorly  and  not 
produced  to  a  point.  Spence 
Bate  also  speaks,  in  reference  to  /.  comuta^  of  the 
antero-latend  "horn-like  process  of  the  cephalon* 
curving  posteriorly."  In  /.  thmnpsoni^  these  lateral 
processes  or  lobes  extend  out  straight  at  the  sides. 
Bate  and  Westwood,  in  describing  L  comuta^  state 
that  the  last  pair  of  inner  saccular  branches  of  the 
pleopoda  are  almost  obsolete.  There  are  but  four 
pairs  of  inner  branches  in  I,  thoinpsoni.  The  above 
quoted  authors  also  describe  the  inner  branches  of  the  pleopoda  as 

«Proc.  Zool.  Soc.  London,  1864,  p.  668. 

«» British  See&ile-eyed  Crustacea,  II,  1867,  p.  254. 


Fig.  67.— Ion e  thomp-. 
80ni,  leo  op  sixth  paib 

OF  ADULT  FEMALE.    Xll*. 


Pig.  68.— Ione  thomp- 

80KI,1IALE.     X8. 
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gradually  diminishing  in  size  to  the  last  pair,  whereas  the  outer  branches 
gradually  increase  in  size.    This  is  not  true  of  /.  thoinpsoni.^ 

PHYLLODURUS   ABDOMINALI8   Stimpson. 

Fhyllodurus  abdominalis  Stimpson,  Journ.  Boet.  Soc.  Nat.  Hist.,  VI,  1857,  p.  71. — 
LocKiNGTON,  Proc.  Cal.  Acad.  Sci.,  VII,  1877,  Pt.  1,  p.  67;  Ann.  Mag.  Nat. 
Hist.,  1878,  pp.  299,  300.— Richardson,  Proc.  U.  S.  Nat  Mus.,  XXI,  1899, 
p.  868. 

Locality, — Puget  Sound;  Tomales  Bay,  California,  "on  Upogebia 
pugettends;'^'^  San  Francisco  Bay  on  TJpog^ia  pugetterms. 

PSEUDIONB   OIARDI  Caiman. 

Pseudione  giardi  Calman,  Ann.  N.  Y.  Acad.  Sci.,  XI,  1898,  No.  13,  pp.  274-281, 
pi.  XXXIV,  fig.  5.--R1CHARDSON,  ProcU.  8.  Nat  Mus.,  XXI,  1899,  p.  869. 

Locality. — ^Puget  Sound,  on  Pagtirus  ochotensis  (Brandt). 
PSEUDIONE  GALACANTH/B  Hansen. 

Pseudione  galacarUhai  Hansen,  Bull.  Mus.  Comp.  Zool.  Harvard  College,  XXXI, 
1897,  pp.  118-120,  pi.  V,  fig.  22*.— RicHABDsoN,  Proc.  U.  S.  Nat  Mus., 
XXI,  1899,  p.  869. 

Locality. — Gulf  of  California,  in  the  branchial  cavity  of  GalacantAa 
diornedeai  var.  parvispina  Faxon;  near  Flattery  Rocks,  Washington, 
parasitic  on  Munida  quadrispina  Benedict.  (Collected  by  U.  S.  Fish 
Commission  steamer  Albatross.) 

a  The  descriptions  of  the  type  species,  lone  thoracioa  (Montagu),  are  so  unRatiafac- 
tory  and  inadequate  and  so  much  at  variance  when  compared  that  the  only  action 
to  take,  under  the  circumstances,  is  to  place  the  form  described  above  tentatively  in 
the  genus  lone  Latreille  and  to  give  it  a  new  specific  name. 

Montagu  and  Kossman  describe  the  pleon  of  lone  thorcuica  as  composed  of  six  s^- 
ments,  all  of  which  are  produced  laterally  into  arborescent,  branching  lamelbe. 
Montagu  in  his  figure,  however,  represents  but  four  segments,  with  five  pairs  of 
branching  lamellse.  Milne  Edwards,  Bate  and  Westwood,  and  Giard  and  Bonnier 
describe  six  s^ments,  with  only  the  first  five  produced  into  ramified  appendages. 
The  appendages  of  the  last  segment  are  described  as  simple,  recurved. 

Montagu  mentions  also  six  simple,  recurved  appendages,  of  which  the  last  two  are 
larger  than  the  rest  Kossman  describes  six  pairs  of  double-branched  pleopods 
(pleopodoiden)  and  also  a  single  pair  of  simple,  cylindrical  uropoda  (pleopoden). 
Milne  Edwards  says  that  the  first  (appendages  of  the  first  five  segments?)  carry  at 
their  base  a  little  "^caille**  folded  beneath,  under  the  abdomen.  Bate  and  West- 
wood  refer  to  the  pleopoda  in  the  following  way:  ** Several  of  the  basal  appendages 
are,  moreover,  furnished  at  the  base  beneath  with  a  small  scale,  lying  beneath  the 
tail."  Finally,  Giard  and  Bonnier,  characterize  these  appendages  in  this  way: 
''Rames  des  Pl^opodes  composes  de  six  articles." 

The  species  herein  described  as  new  seems  close  to  lone  comuta  Spence  Bate.  In 
the  original  description  of  lone  comuta  the  pleopoda  are  simply  described  as**  long 
and  fringed  with  arborescent  branchiae.'*  Bate  and  Westwood  mention  the  jointed 
character  of  these  appendages  (pleural  lamella),  and  give  a  much  fuller  description 
of  the  species. 
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FlO.  09.— PSBUDIONK  FUBCATA.     O,  DORSAL  VIEW  OP  FEIIALI; 
5,  YENTRAL  YIEW  OP  8AMB.     X  4. 


PSEUDIONE   FURCATA,  new  species. 

Body  of  female  longer  than  broad,  more  or  less  ovate. 
Head  with  frontal  border;  anterior  margin  nearly  straight;  posterior 
portion  narrowly  rounded.    Head  small  and  deeply  immersed  in  thorax. 
Mouth  parts  and  an- 
tennae   concealed    by 
first  lamellae  of  mar- 
supium.    The  first  an- 
tenna?   are   composed 
of  three,    the    second 
of  four  joints. 

The  thorax  has  all 
the  segments  distinct. 
Orarian  bosses  are 
large  and  prominent 
on  the  first  four  seg- 
ments. The  epimera 
on  these  segments  are 

represented  by  narrow  ridges  lateral  to  the  ovarian  bosses;  those  of 
the  three  last  segments  occupy  all  of  the  lateral  margin. 
The  segments  of  the  abdomen  are  all  distinct  with  the  epimera  pro- 
duced in  wide  plates  on  either  side  of  the  narrow  middle 
portion  of  the  segment.  The  sixth  or  terminal  segment 
is  without  epimera,  and  terminates  posteriorly  in  two 
small,  rounded  lobes.  The  pleopoda  are  five  pairs  of 
smooth,  narrow,  elongated  biramous  appendages,  all 
similar  and  equal  in  size,  with  the  exception  of  the 
inner  branch  of  the  first  pair,  which  is  exceedingly 
large  and  is  inwardly  directed,  meeting  the  correspond- 
ing branch  of  the  opposite  side  in  the  median  ventral 
line,  just  below  the  incubatory  pouch.  All  the  remaining  branches 
are  directed  post-laterally.  The  surfaces  of  all  the  lamellae  are  quite 
smooth.  The  uropoda  consist  of  a  single  pair  of  simple  appendages, 
similar  in  shape  and  size  to  the  pleopoda. 

The  incubatory  pouch  consists  of  five  pairs  of 
large  lamellae,  overlapping  in  the  median  line. 
Firet  pair  of  plates  with  the  terminal  lobe  not 
defined. 

There  is  a  high  and  widely  rounded  expansion 
or  carina  on  the  basis  of  all  the  legs. 
Male  unknown. 
Four  specimens  were  collected  on  the  eastern 
shore  of  Virginia  by  Prof.  H.  E.  Webster.     Host  unknown.     They 
were  sent  from  Union  College  to  the  Smithsonian  Institution. 
Type.-^t.  No.  29093,  U.S.N.M. 
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CATA, LEO  OP  SIXTH  PAIR 
OP  ADULT  FEMALE.      X  204. 


80 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


VOL.  XXVII. 


PSBUDIONB  CURTATA,  new  species. 

Head  very  large,  with  wide  anterior  margin,  almost  straight;  no 
frontal  border.  Antero-lateral.  portion  produced  in  a  small  process 
on  either  side.     Posterior  portion  widely  rounded.     Eyes  wanting. 


Fig.  73.— PsEUDioNE  cur- 

TATA,    FIRST    LAMBLLA    OF 
MABSUPIUM.      X  144. 


Fig.  72.— P8EUDIONE  CUBTATA.     O,  DOB8AL  VIEW  OF  FEMALE;  6,  VENTRAL  VIEW  OF  SAME.      X  8. 

The  segments  of  the  thorax  are  distinct.  The  epimera  are  distinct 
as  narrow  plates  on  the  extreme  lateral  margin  of  the  anterior  portion 
of  the  first  four  segments.  Ovarian  bosses  are 
prominent  on  the  anterior  portion  of  the  first  four 
segments.  The  epimera  occupy  almost  all  of  the 
lateral  margin  of  the  three  posterior  segments. 
The  abdomen  has  the  six  segments  distinct 
All  are  produced  laterally  in  small  rounded 
epimera  with  the  exception  of  the  last;  or  termi- 
nal segment  which  is  very  smaU  and  rounded 
posteriorly. 

The  pleopoda  are  five  pairs  of  large,  broad, 
smooth,  leaf-like,  double-branched  appendages 
not  concealed  on  the  dorsal  side  by  the  small  epimeral  plates  of  the 
abdominal  segments,  from  which  they  project  in  full  view.  The  uro- 
poda  are  a  pair  of  single- branched,  simple  append- 
ages, similar  in  shape  to  the  branches  of  the  pleopoda. 
The  marsupium  is  formed  of  five  pairs  of  incu- 
batory lameUse,  which  overlap  so  as  to  completely 
encompass  the  ventral  surface  of  the  body;  the  first 
pair  have  the  terminal  lobe  of  the  distal  segment 
small,  but  well  defined. 

There  are  seven  pairs  of  small  legs,  all  similar 
in  size  and  structure;  a  high  triangularly  shaped 
expansion  or  carina  is  present  on  the  basis. 
Color  uniformly  light  yellow. 

Male,  two  and  one-third  times  longer  than  broad,  with  all  seven 
segments  of  the  thorax  and  all  six  segments  of  the  abdomen  distinct. 

Digitized  by  V^OOQlC 


Fig.  74.— Pseud ionb 
curtata,  leo  of 
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Pig.  76.— Pseudioni 

CURTATA.MALE.    X28. 


Eyes  present.  Abdomen  occupies  one-fourth  of  the  entire  length  of 
the  body. 

Only  one  specimen  was  found  at  Key  West  by  Henry  Hemphill. 
Parasitic  on  Petrolisthes  seocspinosus  (Gibbes). 

Tyjp^.— Cat.  No.  29094,  U.S.N.M. 

MUNIDION  PARVA,  new  species. 

Head  large,  broader  anteriorly  than  posteriorly, 
with  wide  frontal  border.  Eyes  wanting.  Anterior 
mai^gin  nearly  straight,  posterior  margin  narrowly 
rounded. 

The  segments  of  the  thorax  are  distinct,  the  first 
two  of  which  are  short  in  the  dorsal  median  line. 
The  other  five  segments  are  about  equal  in  length. 
Ovarian  bosses  present  on  all  the  segments  and 
occupying  the  posterior  portion  of  the  sublateral 
part  of  the  segment.  On  all  the  segments  they  are 
in  the  form  of  petiolated  processes.  The  epimera 
are  large  plates  which  occupy  the  whole  of  the 
lateral  margin  of  the  segments.  These  plates  are 
htrger  on  the  posterior  segments  than  on  the  anterior  ones. 

The  abdominal  segments  are  all  distinct.  The  first  five  are  pro- 
duced laterally  in  epimeral  lobes,  elongated  and  leaf -shaped,  decreas- 
ing in  size  gradually  from  the  first  to  the  fifth  segments.     These  lobes 

do  not  cover  the  dorsal  surface 
of  the  abdomen,  or  obscure  the 
small  terminal  segment,  which 
is  visible  dorsally  as  a  small 
rounded  petiolated  process. 

The  pleopoda  are  five  pairs 
of  double-branched  elongated 
leaf -like  appendages;  the  inner 
branches  are  smaller  than  the 
outer.  The  uropoda  consist  of 
a  pair  of  biramous  appendages, 
Fie.  76— MriaDioN  parta.  o,  dobsal  view  of  fe-    each  with  One  large  outer  and 

male;  6.  TEKTEAL  VIEW  OF  SAME.      X  8.  ^^^  ^^^^^  j^^^^  ^^^^^j^^  ^:^^^^^ 

in  shape  to  the  branches  of  the  pleopoda. 

The  ventral  side  of  the  abdominal  segments  is  keeled  on  the  poste- 
rior margin.  The  pleopoda  and  abdominal  epimera  are  somewhat 
carinated  on  both  surfaces. 

The  marsupium  is  bounded  by  five  pairs  of  incubatory  lamellae,  the 
third  pair  of  which  do  not  overlap  in  the  median  ventml  line,  so  that 
a  small  opening  is  left  into  the  incubatory  pouch.  The  terminal  lobe 
of  the  distal  segment  of  the  first  pair  is  very  small,  but  well  defined. 

The  seven  pairs  of  legs  are  all  similar;  the  basis  is  furnished  with 
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Fig.  77.— Munidion  par- 

YA,  FIBST   LAMELLA    OP 
MARSUFIUM.     X  14|. 


Fio.78.— MrNiDiON 

PAHVA,  LEG  OF 
SIXTH  PAIR  OF 
ADULT  FEMALE. 
X204. 


an  extremely  high  expansion,  the  anterior  end  of  which  is  twice  as 
high  as  the  other  end. 

The  male  has  all  the  segments  of  the  thorax  dis- 
tinct. The  segments  of  the  abdomen  are  fused 
into  a  single  piece.  There  are  no  indications  of 
the  coalesced  segments  on  the  lateral  margins  of 
the  abdomen,  these  margins  being  entire.  The 
posterior  portion  of  this  segment  is  narrower  than 
the  anterior  portion,  its  apex,  however,  being 
widely  rounded.  Its  length  is  about  one  and  one- 
half  times  its  greatest  breadth.  Eyes  are  present. 
Only  one  specimen  comes  from  the  Straits  of 
Fuca,  taken  by  the  U.  S.  Fish  Commission  steamer  AJbatroxs  at  a 
depth  of  152  fathoms.  Parasitic  on  Munida  quadrlspina  Benedict. 
ry/>^.— Cat.  No.  29095,  U.S.N.M. 
This  species  is  a  very  much  smaller  one  than  the  type 
species  of  the  genus  described  by  Dr.  Hansen,**  being 
less  than  half  the  size  of  Munidion  princeps.  The 
present  species  differs  from  the  type  species  in  its  much 
smaller  size;  in  the  relatively  larger  and  differently 
shaped  head;  in  the  larger  thoracic  epimera  (pleural 
plates);  in  the  differently  shaped  ovarian  bosses;  in  the 
smaller  and  differently  shaped  abdominal  epimera,  which  do  not  con- 
ceal the  abdominal  segments  dorsally  as  in  that  species;  in  the  differ- 
ently shaped  carina  on  the  basis  of  all  the  legs;  in  the 
absence  of  the  sinuous  lateml  margins  of  the  abdomen 
of  the  male;  and  in  the  broader  apex  and  greater  length 
compared  with  the  width  of  the  abdomen  of  the  male. 

Family  DAJID^. 

DAJUS   MYSIDIS   Kr^yer. 

Ikiim  mysidis  Kr0ter,  Voy.  en.  Scand.,  Crust.,  1849,  pi.  xxviii, 

fig.  1. 
Bopyrus  mysidium  Packard,  Mem.  Boat.  Soc.  Nat.  Hist,  1, 1867, 

p.  295,  pi.  VIII,  fig.  3. 
Leptophryxus  myj^dis  Buchholz,  Zweite  Deutsche  Nordpolfahrt, 

1874,  p.  288,  pi.  XI,  fig.  2. 
Dajus  mysidis  LCtken,  Crustacea  of  Greenland,  1875,  p.  150. — 

G.  O.  Sars,  Arch.,  Math.  Nat,  II,  1877,  p.  354  (254).- 

Smith  in  Haiiger,  Proc.  U.  S.  Nat  Museum,  II,  1879,  p. 

158.— Harger,  Rep.  U.  S.  Fish  Comm.,  1880,  Pt.  6,  p.  312.— 
G.  O.  Sars,  Crustacea  of  Norway,  II,  Pte.  11, 12,  1898,  p.  223-225,  pi.  xxviii, 
fig.  1.— Richardson,  Proc.  U.  S.  Nat  Museum,  XXIII,  1901,  p.  579. 

Locality. — Labrador;  Greenland;  Kingigtok;  Duck  Island;  Murchi- 
son  Sound;  73^  48'  N.  lat.,  80^  30'  W.  long. ;  72^  33'  N.  lat.,  71°  30'  W. 
long;  71°  57'  N.  lat,  73°  56'  W.  long.;  60°  33'  N.  lat,  61°  50'  W.  long.; 

a  Bull.  Mu8.  Comp.  Zool.  Harvard  College,  XXXI,  No.  5,  Pt.  22,  The  Isopoda, 
1897,  pp.  115-117,  pi.  IV,  figs.  2-2c;  pi.  v,  figs.  1-ld. 
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U^  56'  N.  lat ,  66^  18'  W.  long. ;  also  recorded  from  west  coast  of  Nor- 
waj,  Kara  Sea,  Sabine  Island,  Spitzberg,  Jan  Mayen,  Murman  coast 
Depth.— Z  to  20  fathoms. 

Family  CRYPTONISCID^. 

CLYPEONISCUS  MBINERTI  Oiard  and  Bonnier. 

ChfpeoniMnts  meinerti  Giard  and  Bonnier,  Ball.  Scientifique  de  la  France  et  de 
la  Belgique,  (4)  XXV,  1893,  pp.  421-436,  444. 

Locality. — Greenland  (Godhavn),  8  to  10  fathoms;  Nova  Zembla 
(Jogor  Schar),  6  fathoms,  (Giard  and  Bonnier).  Parasitic  in  the 
incubatory  pouch  of  Synidotea  nodvloaa  (Kr0yer). 

SOUTH  AMERICAN  EPICARIDEA. 

EPICARIDEA  or  BOPYROIDEA. 

Family  BOPYRID^. 

STEGOPHRYXUS   RESUPINATUS  (MiiUer). 

Bcpyras  resupinatus  MI^llsr,  Jen.  Zeitschrift  Nat.,  VI,  1871,  pp.  57-60. 

Phyxus  resupinatus  Stebbino,  Hist.  Crofit.,  1893,  p.  409. 

SUgophryxxta  rempmatua  Thompson,  Report  U.  S.  Fish  Comm.,  1901,  p.  66. 

Locality. — Brazil,  on  a  Pagurid. 

PSEUDIONE  GALACANTHA  Hansen,  a 


FlO.  80.— PbECDIONB  GALACANTHJB.    O,  D0B8AJ*  VIEW    ^ 

or  female;  &,  ventral  view  of  same.    X  & 
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Fig.  81.~Pbbv3ionb  oalacantha. 
a,  mazilliped.    x  11|;  6,  fibst 

LAMELLA    OF   MAB8UFIUM,   RIGHT 
BIDE.      X  15. 


Fig.  82.— Pseudione 

OALACANTHiK, 
MALE.      X  23. 


Pseudione  galacanthse  Hansen,  Bull.  Mus.  Comp.  Zool.  Harvard  College,  XXXI, 
1897,  pp.  118-120,  pi.  V,  fig.  22i.— Richardson,  Proc.  U.  S.  Nat.  Mus.,  XXI, 
1899,  p.  869. 

«  This  species  is  again  figured,  for  the  reason  that  it  is  found  parasitic  on  a  different 
species  of  host,  and  is  from  a  different  locality  from  that  of  the  type  specimen. 
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Locality. — Off  east  coast  of  Patagonia,  two  specimens  parasitic  on 
Munida  suhrugosa.  Collected  by  U.  S.  Fish  Commission  steamer 
Albatross, 

PSEUDIONB  TUBERCULATA,  new  species. 

Head  small,  with  frontal  border;  anterior  margin  straight;  posterior 
portion  narrowly  rounded. 
Segments  of  thorax  distinct.     Ovarian  bosses  present  on  antero- 


FlO.  88.— PSEUDIONE  TUBBRCULATA.     O,  D0B8AL  VIEW  OF  FEMALE;  6,  VENTRAL  VIEW  OF  SAME.     X  4. 

lateral  part  of  first  four  segments.  Last  three  segments  without 
bosses.  The  epimera  occupy  only  the  small  posterior  part  of  the 
lateral  margin  of  the  first  four  segments,  and  are  not  distinctly  sepa- 
rated from  the  segments  on  the  dorsal  side;  they  occupy  the  whole  of 


Fig.  84.— PSEU- 
DIONE TUBBR- 
CULATA, MAX- 
ILLIPED.     X  5. 


Fig.  85.— Pseudione  tu- 
berculata,  diotal  seg- 
ment of  first  lamella 

OF  MAR8UPIUM.     X  10. 


Fig.  86.— Pseudione 

TUBBRCULATA,  LEG 
OF  SIXTH  PAIR  OF 
ADULT  FEMALE. 
Xll*. 


Fig.  87.— Pseu- 
dione TUBBR- 
CULATA, MALE. 

x8. 


the  lateral  margin  of  the  last  three  segments,  and  are  in 
the  form  of  large  plates,  extending  somewhat  backward. 
The  segments  of  the  abdomen  are  distinct.  The  epim- 
era of  the  abdominal  segments  form  large  plates  on  either 
side  of  the  segments.  They  are  present  on  all  but  the 
last  or  terminal  segment,  and  are  not  distinctly  separated  from  the 
segments.  The  epimera  almost  entirely  conceal,  on  the  dorsal  side, 
the  underlying  pleopoda.     The  terminal  segment  is  bilobate  posteri- 
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orly,  with  a  small  median  point.  The  posterior  edge  of  the  ventral 
side  of  all  the  alnlominal  segments  is  strongly  keeled.  The  pleopoda 
are  five  pairs  of  double-branched,  broad,  leaf-like  appendages,  dis^- 
tinctly  tuberculate.  The  inner  branches  of  the  fii"st  pair  overlap  in 
the  median  ventral  line. 

The  marsupiam  is  composed  of  five  pairs  of  strongly  tuberculate 
lamellae,  overlapping  in  the  median  ventral  line  of  the  thorax,  and 
entirely  inclosing  the  incubatory  pouch. 

There  are  seven  pairs  of  legs  similar  in  shape  and  structure.  A 
wide  expansion  extends  the  entire  length  of  the  basis. 

Color,  uniformly  light  yellow. 

Males,  th  ree  and  a  half  times  longer  than  broad,  with  all  seven  segments 
of  thorax  and  all  six  of  abdomen  distinct.  Eyes  wanting.  Abdomen 
occupies  more  than  one-third  of  the  entire  length  of  the  body. 

About  thirteen  specimens  were  obtained  by  the  U.  S.  Fish  Commis- 
sion steamer  Albatross^  from  oflf  Port  Ortway,  Patagonia,  at  a  depth 
of  1,050  fathoms.     Parasitic  on  Lithodes  diomedece  Benedict. 

Typc—CBt.  No.  29092,  U.S.N.M. 

PSEUDIONB  PAUCISECTA,  new  species 

Body  of  female  ovate,  twice  as  long  as  wide,  twisted  somewhat  to 
one  side.     Color,  uniformly  light  yellow. 

Head  very  large,  triangidar  in  shape,  with  frontal  margin  widely 


FlO.  88.— PeECDIONE  PAUCIBECTA.     a,  DOB&AX  VIEW  OF  FEMALE;  b,  YENTBAL  VIEW  OF  SAME.      X  8. 

rounded  or  arcuate.  A  wide  frontal  border,  somewhat  irregular  in 
outline,  surrounds  the  anterior  portion.  Eyes  absent.  First  pair  of 
antennse  consist  of  three  joints;  second  pair  of  five  joints. 

Ovarian  bosses  present  on  the  anterior  portion  of  the  first  four  tho- 
racic segments;  lateral  to  these,  on  the  anterior  portion  of  the  seg- 
ments, are  the  wide  epimeral  plates,  which  have  a  tendency  to  be 
irregular  along  the  lateral  margin.     The  epimera  occupy ^J]^«g^5i^^^ 
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FlO.  89.— P8EUDI0NK 
PAUCI8ECTA,  PIBOT 
LAMELLA  OP  MAR- 
BUPIUM.      X  10. 


the  lateral  margin  of  the  three  posterior  segments,  and  are  produced 
laterally  into  irregular  processes. 
The  segments  of  the  abdomen  are  distinct  with  the  epimera  extend- 
ing as  narrow,  elongated  plates  on  either  side  of  the 
first  five  segments.     Terminal  segment  knoblike  in 
appearance  with  well-rounded  margins. 

Pleopoda  consist  of  five  pairs  of  double-branched,nar- 
row,  elongated  tapering  lamellaB  directed  backward,  the 
inner  branches  being  smaller  than  the  outer  branches 
in  the  last  two  segments.  The  uropoda  are  a  single 
pair  of  lamellae,  both  lamellae  being  irregular  in  outline. 
The  five  paira  of  incubatory  plates  completely  inclose 
the  incubatory  pouch,  meeting  in  the  median  venti-al 
line.  The  terminal  lobe  of  the  distal  segment  of  the  first  pair  is 
not  defined.  All  the  legs  have  a  high  and  narrowly 
rounded  expansion  or  carina  about  the  middle  of  the 
basis. 

The  male  is  twice  as  long  as  broad.  Head  trans- 
verse; eyes  absent.  Segments  of  thorax  of  equal 
length.  Abdomen  short,  occupying  less  than  one-sixth 
of  the  entire  length  and  composed  of 
only  five  segments,  all  distinct,  with 
terminal  segment   small,  rounded. 

Only  one  specimen  was  taken  by  the  U.  S.  Fish 
Commission  steamer  Alhatross  oflf   Port  Ortway, 
Patagonia.    Parasitic  on  Munida  curvipes  Benedict. 
Tyjr?^.— Cat.  No.  29096,  U.S.N.M. 

UROBOPYRUS,  new  genus. 
UROBOPYRUS  PROCESS^,  new  species. 

Body  of  adult  female  somewhat  asynmiietrical,  and 
^  a  little  broader  than  long.     Color,  uniformly  white. 

FlO.    91.— PSEUDIONK  r-r         T        ..1     i.  x    i  •  11  i 

PAUCI8ECTA,  MALE.  Hcad  With  f  routal  margin  produced  and  upturned; 
^^^'-  posterior  margin   widely  rounded.     Markings  of 

black,  which  may  represent  eyes,  present  on  the  antero-lateral  angles 
of  the  head. 

AH  the  segments  of  the  thorax  are  distinct.  Ovarian  bosses  are 
present  on  the  anterior  portion  of  the  first  four  segments.  The  epi- 
mera of  these  segments  are  represented  by  narrow  plates  on  the  outer 
margin  of  the  segments,  lateral  to  the  ovarian  bosses.  On  the  three 
posterior  segments  the  epimera  are  produced  as  large  plates,  larger 
on  one  side  than  on  the  other,  beyond  the  margin  of  the  segments. 

All  six  segments  of  the  abdomen  distinct.  The  lateral  margins  are 
rounded,  the  lateral  parts  not  being  produced.  The  terminal  segment 
is  bi-lobed. 


Fig.  9(k— Pseudioke 
paucisecta,  lbo 
op  sixth  pair  of 
adult    pbmalb. 

X204. 


^^^ 
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The  uropoda  are  a  pair  of  double-branched  appendages  attached  to 
the  terminal  abdominal  segment;  the  inner  branches  are  smaller  and 
more  slender  than  the  outer  branches. 

The  pleopoda  consist  of  five  pairs  of  double-branched,  elongated 
lamella?,  the  inner  branches  being  smaller  than  the  outer  aad  directed 
inward,  the  outer  branches  extending  beyond  the  margins  of  the 
abdomen. 

The  incubatory  lamellaB  consist  of  five  pairs  of  plates  affixed  to  the 
sides  of  the  thorax,  five  on  either  side.    They  do  not  completely  cover 


Flo.  92,— Ubobopybus  procbsbi.   a,  dobsal  view  op  female:  b,  ventbal  view  op  same,    x  14J. 

the  incubatory  pouch,  but  a  large  area  remains  open,  which  is  normally 
filled  with  eggs. 

Alt  seven  pairs  of  legs  present. 

Male  unknown. 

A  single  specimen  was  obtained  by  the  U.  S.  Fish  Commission 
steamer  Albatross  off  the  east  coast  of  South  America,  lat.  N. 
6^  59'  30",  long.  W.  *64P  47'.     Pai'asitic  on  Processa  canaliculata  Leach. 

This  genus  is  very  close  to  Prdbopyrus  Giard  and  Bonnier,  but  dif- 
fers in  having  uropoda,  which  are  altogether  wanting  in  that  genus. 

Tyj^.—C^L  No.  29098,  U.S.N.M. 

CRYPTIONB  BLONGATA  Hansen. 

Oryptione  dangata  Hansen,  Bull.  Mus.  Comp.  Zool.  Harvard  College,  XXXI, 
1897,  pp.  112-115,  pi.  Ill,  figs.  5,  5*;  pi.  iv,  figs.  1-1«. —Richardson,  Proc. 
U.  a  Nat.  Museum,  XXI,  1899,  p.  869. 

Locality. — Near  the  Galapagos  Islands,  in  the  branchial  cavity  of 
Neinatocarciniis  agassisii  Faxon,  which  occurs  as  far  north  as  Aca- 
pulco,  Mexico. 

MUNIDION    PRINCBPS  Hansen. 

Munidum  princeps  Hansen,  Bull.  Mus.  Comp.  Zool.  Harvard  College,  XXXI, 
1897,  pp.  116-117,  pi.  IV,  figs.  2-2«;  pi.  v.  fig.  1-1*». 

Locality.— Cocos  Island,  lat.  3^58' 20"  N.,  long.  81^36'  W.,  on 
Munida  refulgens;  off  the  coast  of  Ecuador,  on  M.  refulgens  Faxon. 
Depth,  112  fathoms.  .    i^^n\o 
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GRAPSICBPON    FRITZII  Giard  and  Bonnier. 

Grapdcepon  frUziif^  Giard  and  Bonnier,  Travaux  de  I'lnstitut  zoologique  de 
Lille  et  du  Laboratoire  de  Zoologie  maritime  de  Wimereux,  V,  1887,  p.  70. 

Locality, — Branchial  cavity  of  a  Grapsus  {Leptograpsus  rugulosusf) 
found  on  the  coast  of  Brazil,  at  Desterro. 

Family  ENTONISCIDiE. 

CANCRION   CANCRORUM  (MuUcr). 

Entoniscus  cancrorum  MtLLER,  Fiir  Darwin,  figs.  16, 41.  (Translated  in  Bull.  ScL 
du  Nord,  XIV,  1882.  pp.  422  and  449);  Jen.  Zeitschrift  Nat,  VI,  1871, 
pp.  5a-56,  pi.  ni,  figs.  1-3. 

Cancrion  cfincrorum  Giard  and  Bonnier,  Comptes  rendus  de  PAcad.  des.  Sd., 
1886;  Travaux  de  I'lnstitut  zool.  de  Lille  et  du  Laboratoire  de  Zool.  mari- 
time de  Wimereux,  1887,  pp.  239-240.  — Stebbinq,  Hist.  Crust,  1893,  p.  407. 

Locality. — Brazil,  on  several  species  of  Xantho^  at  Desterro. 

ENTONISCUS  PORCBLLAN^   MiUler. 

Entoniscus  porceUanas  Mt^LLER,  Archiv  fur  Naturgeschichte,  Jahrg.  XXVIII, 
1862,  pp.  10-17,  pi.  ii;  Jen.  Zeitschrift  Nat,  VI,  1871,  pp.  53-56.— Giard 
and  Bonnier,  Trav.  de  I'lnstitut  Zool.  de  Lille  et  du  Laboratoire  de  Zool. 
maritime  de  Wimereux,  1887,  p.  232. 

Locality. — Brazil,  on  Porcdlana  sp.  ?,  at  Desterro. 

ENTONISCUS  BRASILIENSIS  Giard  and  Bonnier. 

Entoniscus  No.  2,  Frftz  MttLLER,  Jenaische  Zeitschrift  fur  Naturwissenschaft) 

VI,  1871,  p.  53. 
Entoniscus  brasUiensis  Giard  and  Bonnier,  Trav.  de  I'lnstitut  zool.  de  Lille  et 

du  Laboratoire  de  Zool.  maritime  de  Wimereux,  1887,  p.  235. 

Locality. — Desterro,  Brazil,  parasitic  on  Porcdlana  sp.  ? 
This  species  may  be  identical  with  the  preceding  species. 

ENTONISCUS   CREPLINII   Giard  and  Bonnier. 

Entoniscus  No.  3,  Fritz  MOller,  Jenaische  Zeitschrift  fur  Naturwissenschaft,  VI, 

p.  54,  1871. 
EnUmiscus  creplinii  Giard  and  Bonnier,  Travaux  de  I'lnstitut  zool.  de  Lille  et 

du  Laboratoire  de  Zool.  maritime  de  Wimereux,  1887,  p.  236. 

Locality. — Desterro,  Brazil,  parasitic  on  Porcdlana  creplinii^  F. 
MuUer. 

ENTIONE   ACH^I   Giard  and  Bonnier. 

Entoniscus  No.  4,    Fritz  MCller,  Jenaische  Zeitschrift  fur  Naturwissenschaft, 

VI,  p.  53,  1871. 
Entione  ach^i  Giard  and  Bonnier,  Travaux  de  I'lnstitut  zool.  de  Lille  et  du 

Laboratoire  de  Zool.  maritime  de  Wimereux,  1887,  p.  237. 

Locality. — Desterro,  Brazil,  parasitic  on  Ach^iis  sp.  ? 


a  See  note  under  l*rohopyrus  alphei  (Richardson),  p.  67. 
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Family  CKYPTONISCID^. 

CRYPTONISCUS  PLANARIOIDES   Miiller. 

Oryptonucus  planarioides  Mt^LLEB,  Jen.  Zeitschrift  Nat.,  VI,  1871,  pp.  61-64.— 
Stbbbino,  Hist.  Oust.,  1893,  p.  402. 

Locality. — Brazil,  on  Peltogaster  purpureus, 

MICRONISCUS   FUSCUS   Fritz  MttUer. 

Micromscua  fuscus  MI^llbr,  Jen.  Zeitschrift  Nat,  VI,  1871,  p.  65. 

This  form  is  probably  the  Microniscus  stage  in  the  development  of 
some  Epicarid.** 

fl  See  Sara,  Crust  of  Norway,  II,  Pts.  11,  12,  pp.  218-220. 
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A  REVIEW  OF  THE  SCORPiENOID  FISHES  OF  JAPAN. 


By  David  Stabr  Jordan  and  Edwin  Chapin  Stabks, 
Of  the  Lekmd  SUa^ord  Junior  Urdvemty. 


In  this  paper  is  given  a  review  of  the  species  of  Scorpamidse  known 
to  inhabit  the  waters  of  Japan.  The  specimens  examined  are  in  the 
museum  of  Leland  Stanford  Junior  University  and  in  the  United 
States  National  Museum,  most  of  them  having  been  collected  by 
Messrs.  Jordan  and  Starks  in  1900  and  a  few  by  the  United  States 
Fish  Commission  steamer  Albatross. 

Family  SCORP^NID-S. 

Body  oblong,  more  or  less  compressed,  the  head  large,  and  with  one 
or  more  pairs  of  ridges  above,  which  usually  terminate  in  spines; 
sometimes  very  irregular  in  form.  Opercle  usually  with  2  spinous 
processes;  preopercle  with  4  or  5.  Mouth  terminal,  usually  large, 
with  villiform  teeth  on  jaws  and  vomer,  and  usually  on  the  palatines. 
Premaxillaries  protractile;  maxillary  broad,  without  supplemental 
bone,  not  slipping  under  preorbital.  Gill  openings  wide,  extending 
forward  below;  the  gill  membranes  separate  and  free  from  the  isth- 
mus; usually  no  slit  behind  the  fourth  gill.  Scales  ctenoid,  or  some- 
times cycloid,  usually  well  developed,  sometimes  obsolete.  Lateral 
line  single,  continuous,  concurrent  with  the  back;  a  narrow  bony  stay 
extending  backward  from  the  suborbital  toward  the  preopercle.  Ven- 
tral fins  thoracic,  usually  of  the  normal  percoid  form,  I,  2,  to  I,  5,  the 
rays  branched;  dorsal  fin  continuous,  sometimes  so  deeply  notched  as 
to  divide  it  into  two  parts^  or  even  three  parts,  with  8  to  16  rather 
strong  spines  and  about  as  many  soft  rays;  anal  rather  short,  usually 
with  3  spines  and  5  to  10  soft  rays;  soft  rays  in  all  the  fins  usually 
branched,  except  some  or  all  of  rays  of  the  pectorals;  pyloric  caeca 
in  moderate  or  small  number  (less  than  12).  Pseudobranchice  large. 
Air  bladder  present  or  absent.  Actinosts  moderate,  inserted  on  the 
posterior  edges  of  hypercoracoid  and  hypocoracoid;  ribs  borne  on 
enlarged  pleuraphyses.  Post-temporal  bifurcate,  normally  connected; 
myodome  more  or  less  developed.     Genera  and  species  numerous, 
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inhabiting  all  seas,  but  especially  abundant  in  the  temperate  parts  of 
the  Pacific  Ocejin,  where  thej'  form  a  large  proportion  of  the  fish 
fauna.  They  are  nonmigmtory  fishes,  living  about  rocks.  Most  of 
them  are  of  large  size,  and  all  are  used  as  food.  Many  of  them  are 
viviparous,  the  young  being  produced  in  great  numbers  when  about 
one-fourth  inch  in  length.  Many  of  them  have  a  venom  sac  at  the 
base  of  the  dorsal  spines.  In  Japan  the  olivaceous  species  are  known 
as  M^Tu  (pop  eye),  the  others  as  Soi  or  Aka-xiwo  (red  fish).  Numer- 
ous species  with  venomous  spines  are  known  as  Olcoze, 

a.  Dorsal  fin  beginning  well  backward  at  the  nape,  far  behind  the  eye. 
h.  Body  scaly,  sometimes  with  fleshy  flaps;  no  free  rays  on  the  pectoral;  ventral 
rays  always  I,  5. 
c.  Pectoral  fin  with  its  lowermost  ray  not  detached  as  a  separate  feeler. 
d.  Dorsal  spines  not  greatly  produced  with  slender  free  tips;  pectoral  fins 
moderate. 
e,  Sebastinjb.    Dorsal  spines  more  than  12;  vertebrae  more  than  10  + 14. 
/.  Dorsal  spines  15  or  16;  vertebrae  about  11  + 18  =  29;  palatine  teeth 
present;  scales  ctenoid;  top  of  head  scaly. 
g.  Pectoral  with  the  lower  rays  produced  in  a  distinct  lobe;  anal  rajrs 

III,  5 Sebastolobus,  1. 

ff.  Dorsal  spines  13  (rarely  14);  vertebrae  usually  12  +  15  =  27;  palatine 
teeth  present 

h.  Head  and  lateral  line  without  series  of  filaments, 
i.  Preorbital  stay  without  series  of  hooked  spines. 
j.  Base  of  skull  strongly  curved;  interorbital  space  broad,  flat,  or 
convex;  cranial  spines  relatively  low;  gill-rakers  relatively 

long SebasAodeSy  2. 

jj.  Base  of  skull  nearly  straight;  interorbital  space  narrow,  mostly 
concave;  cranial  spines  relatively  sharp  and  high;  gill-rakers 

short  and  thick SeliiMichthySf  3. 

ii.  Suborbital  stay  and  preopercle  with  a  row  of  strong  hooked 

spines;  dorsal  spines  very  strong  and  long.. NeosebasteSj  4. 

hh.  Head  and  lateral  line  with  many  dennal  filaments;  preorbital 

stay  without  enlarged  spines ThysanichtkySj  5. 

ee,  ScoRPJENiN^.    Dorsal  spines  normally  12;  vertebrae  10  +  14  =  24. 

/.  Bones  of  head  scarcely  cavernous;  occipiit  with  two  pairs 

of  spines;  scales  ctenoid,  or  else  provided  with  dermal 

fiaps;  some  of  the  pectoral  rays  branched. 

m.  Scales  on  top  of  head  ctenoid;  cranium  essentially  as  in 

Sebasiodes;    the  armature  moderate,  and    no   deep 

pits;  palatine  teeth  present. 

n.  Air  bladder  well  developed SebaOuicrtSf  6. 

nn.  Air  bladder  obsolete HelicolenuSy  7. 

mm.  Scales  on  top  of  head  cycloid  or  wanting;  no  air  blad- 
der; cranium  irregular  above,  with  many  spines. 

0.  Palatine  teeth  present Scorpmuij  8. 

00,  Palatine  teeth  none Scorpfenopm^  9. 

U,  Bones  of  head  with  large  muciferous  cavities;  scales  cy- 
cloid; pectoral  rays  usually  20  or  more,  some  of  them 
branched;  head  scaleless  above;  no  groove  at  occiput; 
palatine  teeth  present;  scales  deciduous. 

p.  Dorsal  spines  12;  interorbital  sjiace  wide  and  con- 
vex; gill-rakers  short  and  slender..  iSrfarc/if*,  10. 
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pp.  Dorsal    spines  11;    interorbital  space  concaiB; 
gill-rakers  slender,  rather  long;  dorsal  vwjr 

deeply  notched LythrichthySj  11. 

dd,  PUroin^r.  Dorsal  spines  12  or  13  in  number,  greatly  produced,  venom^  < 
ous;  p»ectoral  fins  more  or  less  elongate;  top  of  head  with  spinous 
crests;  three  anal  spines;  no  palatine  teeth. 

q.  Pectoral  greatly  elongate,  all  the  rays  simple, 
largely  free  at  tips,  and  extending  to  or  beyond 
the  caudal;  no  bony  crests  at  the  nape. 

Pterois,  12. 
qq.  Pectoral  moderately  produced,  the  rays  united 
by  membrane  nearly  to  the  tips, 
r.  Each  side  of  occiput  with  an  elevated  bony 

crest Ebogia,  13. 

ce.  AnsmNJE.     Pectoral  fin  elongate,  its  lowermost  ray  detached;  chin  with  bar- 
bels; dorsal  with  15  spines;  anal  spines,  3;  ventral  rays  I,  5 ..  ApistuSj  14. 
66.  Body  scaleless,  sometimes  with  dermal  fiaps. 

8.  MiNoiNiE.  Dorsal  spines,  10  or  11;  the  fin 
undivided;  pectoral  moderate,  with  the 
lower  ray  free;  ventral  rays  I,  5;  anal 
with  2  slender  spines;  top  of  head  with 
spinous  crests. 
L  Dorsal  spines  stiff  and  sharp. .  Minous,  15. 
it.  Dorsal  spines  slender  and  flexible. 

Decterias,  16. 
8s,  Dorsal  spines  15  to  18  in  number;   head 
irregularly  formed,  with   deep  pits  or 
depressions  above. 

M.  Synancein^.     Pectoral   without   free 
rays;  body  robust. 
V.  Skin  smooth;  no  pit  on  the  cheek 

ventrals  I,  4 Erosa,  17, 

uu,  Pelorinjb.    Pectoral    with    the   two 
lower  rays  almost  free;  first  3  spines 
of  dorsal  separated;  head  deprened, 
fantastically  formed. 
w.  Pectoral  fin  without  produced  fila- 
ments above Inimicus^  18. 

an,  Aploactikje.  Dorsal  fin  beginning  farther  forward,  the  first  spines 
inserted  above  the  eye;  the  spines  provided  with  venom  glands; 
pectoral  fin  without  free  rays;  scales  small  or  wanting. 

X,  Ventral  rays  1, 5;  preorbital  with 

a  strong  spine;  skin  smooth. 

y.  Mouth  small;    palatine  teeth 

present;  dorsal  fin  with  16 

spines OcosiOj  19. 

yy.  Mouth  large;   palatine  teeth 

obsolete;  dorsal   fin    with 

spines;  no  slit  behind  last 

gill;  chin  without  barbels. 

Snyilerinay  20. 

XX.  Ventral  rays  I,  2,  to  1, 4. 

z.    Preorbital    with    a    strong 
spine. 
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a\  Skin  with  small  scales,  or  almost  naked;  dorsal  fin  not  notched;  no  barbels;  no 
slit  behind  last  gill;  palatine  teeth  present;  anal  with  3  spines;  ventral  rays 

1,4 ParacenJtfopogcmy  21. 

afa\  Skin  scaleless,  covered  with  velvety  prickles;  no  barbels;  no  slit  behind  last 
gill;  palatine  teeth  absent;  ventral  rays  I,  2,  or  I,  3. 

I/,  Dorsal  fin  imdivided;  anal  with  two  spines Erigpliexy  22, 

zz.  Preorbital  without  spine; 
spinous  dorsal  deeply 
notched,  the  first  three 
spines  separated;  no  pala- 
tine teeth;  no  anal  spine; 
ventral  rays  I,  2. 

AploactiSf  23. 

1.  SEBASTOLOBUS   Gill. 
Sebcutolobus  Gill,  Report,  Smithsonian  Institution,  1880,  p.  375  (1881 ), (TnckrocWr). 

Pectorals  with  a  wide  base,  produced  backward  near  the  upper  mar- 
gin and  not  medially,  lower  rays  thickened,  extending  much  beyond 
rays  next  above  in  alinguiform  lobe;  ventrals  directly  under  axils  of 
pectorals,  with  the  outer  rays  produced,  thick,  branched;  anal  III,  5; 
vertebrsB  11+18=29;  otherwise  as  in  Se^astes.  Pacific  Ocean  in  deep 
water. 

{(Te/3a(Tr6g^  Sebastea;  Xo/Sos^  lobe.) 

z.     SEBASTOLOBUS  MACROCHIR  (Gtinther). 

BALA  MENUKE  (THORNY  POP-EYES). 

Sebastes  macrochir  GOnthbb,  Shore  fishes  Challenger,  1880,  p.  65,  pi.  xxvii;  off 

Enoshima  in  345  fathoms. 
Sebastolobus  macrochir  Jordan  and  Evermann,  Fish.  North  and  Middle  Am.,  II, 

1898,  p.  1763. 

Head  2i  in  length;  depth  3i.  D.  XV,  6;  A.  Ill,  5;  P.  22  (V).  Lat 
line,  about  45.  Scales  rather,  regular.  Eye  very  large,  much  longer 
than  snout,  3  in  head.  Mouth  wide,  maxillary  reaching  beyond  middle 
of  eye.  Teeth  on  mandibles,  vomer,  and  palatines  in  very  narrow 
bands,  those  on  premaxillaries  in  somewhat  broader  bands.  Interor- 
bital  space  flattish,  narrow,  scaleless,  about  2i  in  orbit.  Occipital 
region  flat,  with  some  rudimentary  scales.  Preocular,  supraocular, 
postocular,  tympanic,  parietal,  and  nuchal  spines  present  Interor- 
bital  stay  with  strong  spines.  Preopercle  with  5  pointed  spines.  Each 
ramus  of  mandible  with  3  large  pores.  Dorsal  spines  rather  feeble, 
third  to  sixth  longest,  2i  in  head.  Anal  spines  stronger,  but  shorter 
than  longest  dorsal  spines.  Caudal  truncate.  Pectoral  extremely 
broad,  5  or  6  lower  rays  elongated  beyond  those  above  them,  their 
extremities  somewhat  thickened,  and  used  like  the  similar  outer  ven- 
tral rays,  as  an  organ  of  locomotion.  Pectorals  reaching  vent,  ventrals 
beyond  vent.  Red,  a  large  black  spot  on  posterior  half  of  spinous 
dorsal,  another  between  anal  spines.     Length  about  a  foot. 
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Coast  of  Japan  at  moderate  depths;  often  taken  on  the  long  lines 
(dabonawa)  at  200  to  400  fathoms.  Our  specimens  from  Miyako  and 
Misaki,  and  Nemuro  in  Hokkaido.  It  was  also  dredged  by  the  U.  S. 
Fish  Commission  steamer  Albatross  in  Station  3697,  oflf  Manazura 
Point,  Sagami  Ba}^  in  265  to  120  fathoms,  these  figures  representing 
the  depths  at  the  beginning  and  end  of  the  dredge-haul. 

{/laKpog^  long;  x^^P^  hand.) 

2.  SEBASTODES  Gill. 

ROCK-FISHES. 

Sehasiodes  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1861,  p.  165  (paueispinis), 
SebiiMoeomus  Gill,  Proc.  Ac.  Nat  Sci.  Phila.,  1864,  p.  147  {meUmops), 
JnUommium  Eigenmann  and  Beeson,  American  Naturalist,  1893,  p.  669  (ovdlis), 
Primotpina  Eigenmann  and  Beeson,  American  Naturalist,  1893,  p.  669  (mygtinus). 
Rogicola  Jordan  and  Evermann,  Check-List  Fishes  North  and  Middle  Amer., 

1896,  p.  429  (pinniger), 
Eo9eb(tgtes  Jordan  and  Evermann,  Check-list  Fishes  North  and  Middle  Amer., 

1896,  p.  430  (aurora). 
Emmelas  Jordan  and  Evermann,  Fish.  N.  and  M.  Am.,  1898,  p.  1777  (glaucus). 

Body  and  head  somewhat  compressed;  head  large,  2f  to  3f  in  length 
of  lK)dy;  depth  2i  to  31  in  length  of  body;  mouth  moderate  or  large, 
with  the  jaws  equal  or  the  lower  more  or  less  projecting;  the  max- 
illary reaching  middle  of  eye  or  beyond,  sometimes  beyond  posterior 
edge  of  orbit,  its  length  from  If  to  3  in  head;  teeth  in  villiform 
bands  on  jaws,  vomer,  and  palatines.  Head  more  or  less  evenly 
scaled,  without  dermal  flaps;  interorbital  space  broad,  convex,  widen- 
ing markedly  with  age;  base  of  skull  strongly  curved;  cranial  ridges 
more  or  less  developed,  one  or  more  of  the  following  pairs  always 
present,  usually  ending  in  spines:  Preocular,  supraocular,  postocular, 
t3'nipanic,  coronal,  parietal,  and  nuchal.  Five  preopercular  and  2 
opercular  spines;  1  to  3  spines  on  the  suprascapula.  Suborbital  stay 
moderate,  usually  not  reaching  preopercle.  Gill  rakers  always  long 
and  slender.  Scales  moderate  or  small,  mostly  ctenoid,  35  to  100 
transverse  series.  Dorsal  fin  continuous,  emarginate,  its  formula 
XIII,  12  to  16,  the  number  of  spines  rarely  14,  never  12;  anal  fin  III, 
5  to  9.  Pectorals  well  developed,  the  base  broad  or  narrow,  the  lower 
rays  undivided.  Caudal  slightly  rounded,  truncate,  or  slightl}'^  forked; 
soft  parts  of  vertical  fins  more  or  less  scaly.  Pyloric  caeca  6  to  11. 
Vertebra  12  + 15.  Species  of  varied,  often  brilliant  colors,  mostly 
red.  Sexes  colored  alike.  Air  bladder  present  in  all  species  so  far 
as  known.  The  group  inhabits  the  two  shores  of  the  northern  Pacific 
Ocean;  some  of  the  species  are  extremely  localized;  exceedingly 
abundant  in  rocky  places  along  the  west  coast  of  the  United  States  and 
Japan.  They  seem  to  disappear  mther  abruptly  to  the  southward  on 
both  coasts;  the  number  of  species  dwindles  northward;  none  are  Arctic 
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and  none  tropical,  the  bulk  of  the  group  inhabiting  temperate  waters. 
The  vertical  range  of  most  of  the  species  is  rather  limited;  some  live 
in  and  near  tide  water,  and  a  few  species  have  been  taken  at  a  depth 
of  1,600  feet.  All  are  ovoviviparous,  bringing  forth  great  numbers 
of  young,  which  are  nearly  one-half  inch  in  length  when  bom.  The 
species  diflfer  greatly  in  form  and  armature,  and  in  the  extension  of 
the  bones  of  the  cranium,  but  the  genera  based  on  these  diflferences 
intergrade  too  closely  to  admit  of  definition,  notwithstanding  the 
great  diflferences  which  appear  on  comparison  of  extreme  forms. 

{sebdstes^  eldoog^  resemblance;  Sebastes  is  from  (TBpaarog^  magnifi- 
cent.) 

a.  Emmelas.  Dorsal  spines  14;  skull  thick,  with  small  spines;  color  dull  brownish; 

peritoneum  black glaucus,  2. 

aa.  Dorsal  spines  always  13. 
b.  Cranial  ridges,  except  parietal,  all  obsolete,  or  very  slightly  developed;  lower 
jaw  much  projecting, 
c.  Scales  moderate,  40  to  55  pores  in  lateral  line.     Parietal  bones  usually  meeting. 
d,  Primospina.  Peritoneum  black;  lower  jaw  projecting  with  a  symphyseal 
knob;  anal  rays  III,  7. 
e.  Body  moderately  elongate,  compressed;  the  depth  3  to  3Hn  length. 
/.  Tubes  in  lateral  line  45;  mandible  naked;  maxillary  scaly,  2^  in  head. 
Color  warm  brown,  shaded  and  mottled  with  darker;  all  the  fins, 

except  pectoral  and  caudal,  distally  black iaczanowskii,  3. 

ff.  Tubes  in  lateral  line,  54;  mandible  scaled;  maxillary  scaled,  2^^^  in 
head;  pectorals  scarcely  reaching  vent;  color  creamy  brown;  lateral 

line  in  a  pale  streak;  opercle  with  a  black  blotch t^ntu,  4. 

ee.  Body  ovate,  compressed,  the  depth  2}  in  length;  scales  large,  30  povee 
in  lateral  line;  mandible  not  scaled;  maxillary  scaly,  reaching  pos- 
terior border  of  eye;  pectorals  reaching  front  of  anal.  Color  creamy 
olive  green,  orange- tinged  below;  orange  streaks  about  eye;  back  in  a 
pale  streak;  clouded  with  dusky;  lateral  line  a  dark,  opercular  blotch; 

fins  blackish  edged steindachneri^b, 

dd,  Sebastosomus.  Peritoneum  white,  color  blackish  or  bronze-greenish. 
g.  Anal  rays  III,  8. 
h.  Pores  of  lateral  line  50;  mouth  moderate,  the  maxillary  2i  in  head; 
eye  3}  in  head;  pectoral  reaching  tips  of  ventrals;  not  to  front  of 
anal;  color  blackish  with  dark  cross-bands;  fins  all  black;  depth 

2f  in  length gurUheri,  6. 

hh.  Pores  of  lateral  line  45;  mouth  larger,  the  maxillary  2\  in  head; 
eye  3  in  head;  pectoral  reaching  front  of  anal;  color  dull  brassy 
green;    maxillary  usually  with  a  dark    stripe;    depth  2f  in 

lengthc inermisj  7. 

gg.  Anal  rays  III,  7;  pores  45;  body  slender;  the  depth  2|  in  length; 
pectoral  very  long,  reaching  beyond  ventrals  to  front  of  anal; 
mouth  moderate;  eye  3  in  head.    Color  dusky,  white  below;  fins 

edged  with  dusky,  the  pectorals  colorless foHonw,  8. 

bb.  Cranial  ridges  somewhat  developed,  most  of  them  present  and  ending  in  a 
slender  spine;  lower  jaw  projecting;  parietala  usually  not  meeting. 

i.  AcuTOMENTUM.  Lowcr  jaw  much  projecting,  with  a  symphyseal 
knob. 
j.  Second  anal  spines  not  much  if  any  longer  than  third. 
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k.  Peritoneum  white.  Scales  small,  about  48  pores  in  lateral 
lines;  depth  2\  in  length;  pectorals  about  as  long  as  head, 
about  reaching  anal;  maxillary  not  reaching  middle  of  eye. 

Color  red,  with  5  blackish  cross-bands .joyneri,  9. 

kt.  Peritoneum  black;  scales  large,  the  pores  about  30;  color 
deep  red,  inside  of  gill  cavity  black. 
/.  Teeth  in  narrow  bands  on  jaws  and  on  palatines;  jaws 
scaly. 
m.  Pectoral  reaching  base  of  third  anal  spine;  ventrals  reach- 
ing vent;  a  dusky  shade  on  opercle matsubarx,  10. 

mm.  Pectoral  not  reaching  anal  fin;  ventrals  not  to  vent,  a 

dusky  spot  on  side  of  body iracundus,  11. 

//.  Teeth  in  single. series  on  sides  of  jaws  and  on  palatines; 
maxillary  2}  in  head;  pectoral  reaching  front  of  anal. 

flammem,  12. 

jj.  Second  anal  spine  longer  than  third;  scales  large,  28  pores  in 

lateral  line;  depth  2}  in  length,  pectorals  shorter  than  head; 

maxillary  reaching  just  past  middle  of  eye.    Peritoneum 

dusky.    Color  red,  with  brownish  clouds  or  cross  shades. 

9cyihropu8,  13. 
ti.  RosicoLA.  Lower  jaw  little  projecting;  scales  not  large;  maxil- 
lary reaching  hinder  margin  of  orbit. 

n.  Supraocular  spine  wanting;  nasal,  preocular,  post- 
ocular,  tympanic  and  parietal  spines  present;  jaws 
scaleless;  pectoral  about  1 J  in  head.  Color  dusky, 
with  irr^ular  darker  cross  blotches  and  spots;  fins 
broadly  edged  with  blackish;  dark  shades  across 
cheeks;  pores  about  46  (60  to  70  series  of  scales 
above  lateral  line) .fuscescensy  14. 

2.  SBBASTODES  GLAUCUS  (HUgendorf.) 

S^Mgte8  glaucus  Hilqbndorp,  S.  B.  Ges.  Naturf.  Freunde,  1880,  p.  170;  Yezo. 
SehoMAodes  glaucus  Jordan  and  Gilbert,  Kept.  U.  S.  Fur  Seal  Comm.,  Ill,  1898, 

p.  447;  Bering  Island. — Jordan  and  Evermann,  Fish.  North  and  Middle 

Amer.,II,  1898,  p.  1777;  Bering  Island. 

Head  3i  in  length;  depth  2};  eye  4r|  in  head,  1^  in  snout;  interor- 
bital  width  3|  in  head.  D.,  XI V,  16;  A. ,  III,  8.  Lateral  line  with  56 
pores.  Highest  dorsal  spine  2J^  in  head,  thirteenth  spine  4f ,  four- 
teenth spine  3f ;  second  anal  spine  3f ,  third  anal  spine  3^,  longest  soft 
ray  of  dorsal  l^ff.  Crown  and  occiput  very  broad,  more  convexly 
arched  than  in  any  other  species  known  to  us.  Nasal  spines  low,  but 
strong.  Ocular  ridge  low,  evident  only  above  front  of  eye;  occipital 
ridges  barely  evident,  evenly  scaled  over;  top  of  head  otherwise  with- 
out spines,  ridges,  or  furrows,  the  even  convex  curve  unbroken.  Ver- 
tical distance  from  middle  of  interorbital  space  to  upper  edge  of  orbit 
equaling  one-half  vertical  diameter  of  orbit.  Anterior  margin  of 
preorbital  with  2  rounded  lobes  which  do  not  bear  spinous  points; 
preopercular  spines  very  strong,  the  upper  2  closely  approximate,  the 
others  widely  separated,  all  the  spines  sharp  pointed,  the  uppermost 
very  wide  at  base,  the  second  much  narrower,  the  others  short  and 
Proc.  N.  M.  vol.  xxvii— 03 7  , 

Digitized  by  LjOOQIC 


98  PROCEEDINGS  OF  THE  NATIOXAL  MVSEVM. 


wide;  upper  2  spines  directed  backward,  the  3  lower  downward  and 
backward;  opercular  spines  strong,  flat,  often  ]>itid  ortrifid;  spines  on 
adjacent  angles  of  suV)opercle  and  interopercle  sometimes  bitid;  behind 
these  on  margin  of  subopercle  a  few  short  spinous  points.  Gill  nikers 
very  long  and  slender,  11  +  20  in  num])er,  the  anterior  1  or  2  of  lower 
arch  tubercular,  the  longest  (22  ram.)  more  than  two-thirds  diameter 
of  orbit.  Mandible  very  he^ivy,  the  symphysis  not  produced,  the  2 
jaws  subeijual.  Vomerine  and  palatine  patches  of  teeth  extremely 
narrow.  Fins  high,  the  third  to  seventh  dorstd  spines  subequal;  caudal 
very  slightly  emarginate;  anal  spines  graduated;  pectonds  scnircely 
reaching  vertical  from  vent,  the  lower  1)  simple,  the  10  upper  forked: 
ventral  not  reaching  vent,  two-thirds  length  of  head.  Caudal  scaled 
to  tip  on  membnines  and  rays;  soft  dorsal  and  anal  with  narrow  bands 
of  scales  following  the  rays  to  or  nearly  to  their  tips,  the  membnines 
of  the  first  H  or  4  rays  in  each  tin  wholly  scaled  on  basal  third:  spinous 
dorsal  naked;  pectorals  scaled  on  bas:;l  h:df ;  ventrals  naked;  head,  the 
maxillary  and  mandible,  the  branch iostegal  rays,  the  anterior  and 
upper  half  of  interopercle,  and  all  of  preorbitid  except  ii  minute  area 
along  its  posterior  margin,  naked.  The  body  is  covered  with  small 
weakly  ctenoid  scales,  largely  covered  over  by  the  extraordinarily 
developed  accessory  scah^s;  scales  on  breast;  belly,  and  prepectoi'al 
area  smooth.  The  naked  skin  covering  bones  of  head  is  minutely 
wrinkled  or  papillose.  Color  in  spirits,  light  brownish  on  body  and 
fins,  with  darker  shades  on  lips,  gill  membranes,  opercles,  and  top  of 
head;  it  may  have  been  reddish  in  life;  mouth  and  gill  cavity  white; 
peritoneum  jet-black.  Here  described,  after  Jordan  and  Oilbert,  from 
one  specimen  49  cm.  long,  from  Bering  Island.  The  identification  is 
made  with  some  doubt,  owing  to  lack  of  any  detjiiled  divscription  of  the 
type,  a  dried  specimen  from  Yezo,  and  to  some  minor  discrepancies 
bi»twu»en  the  two.  Our  specimen  has  r)()  (not  49)  tubes  in  the  latend 
line,  the  nasal  spine  is  small  but  not  properly  to  be  called  rudimentary, 
the  dorsal  notch  seems  somewhat  deeper,  and  the  second  anal  spine 
somewhat  shorter.  North  Pacific;  two  specimens  known,  the  one  from 
Hokkaido,  in  the  nmseum  of  Berlin,  the  other  from  Bering  Island,  in 
the  United  States  National  Museum. 
(yXai^Ko?:,  hoary  blue.) 

3.  SEBASTODES  TACZANOWSKII  (Stcindachner). 

Si'hnHt(Hlej<  Uiczunonakii  Hteindaciiner,  Sitzb.  Akad.  Wlss.  Wien,  1S80,  p.  25(i,  pi. 
II,  fig.  1  (dorsiil  XIV,  llj);  Bays  of  the  (iulf  of  Strielok,  near  Vladivostok, 
Japan  Sea. — Jordan  and  (tilbert,  Kept.  V.  S.  Fur  Seal  Comni.,  Ill,  189S; 
Shana  Bay,  Ituruj)  Island. — Jordan  and  Evkrmaxn,  Fishes  N.  M.  Anier.,  II, 
1898,  p.  18;]l;  after  Steindachner  and  Jordan  and  (Til]>ert. 

Head  21  in  length;  depth  8.  Dorsal  XllT,  13;  anal  III,  7.  Tubes 
of  lat(*ml  line  45.  Body  not  much  ehnated.  Mouth  moderate;  maxil- 
lary nearly  reaching  vertieal  from  posterior  edge  of  pu[)il,  !^J  in  head. 
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Lower  jaw  projecting.  Teeth  in  rather  narrow  bands,  developed  in  a 
slight  knob  at  tip  of  lower  jaw.  Eye  a  little  longer  than  snout,  3i  in 
head.  Interorbital  spare  rather  wide  and  slightly  convex,  its  width 
5»carcM'ly  less  than  diameter  of  eye.  Nasal  and  preocular  spines  present, 
supraocular  ridge  very  slightly  developed,  sometimes  ending  in  a  tiny 
sj)ine  on  one  or  lK>th  sides,  usually  absent.  Crown  and  occiput  evenly 
convex,  and  without  spines  or  ridges.  Preop«*rcular  spines  diverging, 
the  lowest  i)ointing  downward,  the  highest  backward.  Preorbital  with 
"2  rounded  lol>es,  no  spines,  (rill  rakers  long  and  slender,  the  long- 
est, half  the  diameter  of  the  eye.  Caudal  truncate  or  very  slightly 
emarginate. 

Scales  rough  ctenoid.  Maxillary  and  preorbital  with  tiny  embedded 
st-siles.     Mandible  naked. 

Color  warm  brown  above  and  on  sides,  paler  brown  below;  obscure 
shadings  of  darker  brown  on  upper  part  of  sides;  many  sirales  with 
l»asal  or  central  area  darker;  opercles  with  a  dusky  shade;  no  dark 
streaks  on  hea<l;  tins  brown,  all  except  the  pectorals  and  caudal  becom- 
ing distinctly  black  on  distal  portion;  lining  of  buccal  and  gill  cavities 
white,  but  with  a  narrow  dark  streak  along  each  side  of  floor  of 
mouth  anteriorly;  peritoneum  brownish  black,  uniformly  and  densely 
IHgmented. 

This  species,  a  near  ally  of  the  Aleutian  Siha^sttKle^H  ciUdtuH  and  of  the 
American  *9.  mystinus^  is  very  abundant  in  northern  Japan.  Our 
many  sjjecimens  are  from  Ot^iru,  Mororan,  Iwanai,  Aomori,  and  Same, 

(Named  for  Professor  Taczanowsky). 

4.     SEBASTODES    ITINUS  Jordan  and  Starks,  new  species. 
YANA(U-NO-MAI  (MAID  OF  THE  AVILLOWS). 

H(*ad  8J  in  length;  depth  H^;  eye  4  in  head;  snout  4;  maxillary  2 1*0  ? 
interorbital  4.     Dorsal  XIV,  18;  anal  111,  7;  pores  of  latenil  line,  54. 

Mouth  rather  large,  the  maxillary  reaching  a  little  past  posterior 
margin  of  pupil.  I^ower  jaw  strongly  projecting.  Symphyseal  knob 
prominent. '  Teeth  coarse  and  sharj),  in  narrow  ])ands  on  jaws,  vomer 
and  palatines.  A  knob  of  teeth  developed  on  front  of  mandible, which 
shut-s  outside  of  maxillary  teeth.  Interorbital  evenly  (»onvex,  the 
superorbital  rim  not  raised.  Nasal  spines  ver}'  small,  but  shaip. 
PrecK'ular  spines  represented  by  very  blind,  inconspicuous  lobes;  other 
spines  absent.  Occipital  ridges  scaled  over  and  scarcely  discernible. 
Kdge  of  preorbital  slightly  scal4oped,  Imt  without  spines.  Preopercu- 
lar  sjiines  evenly  spaced,  the  next  to  the  uppermost  the  largest,  the 
two  lowest  directed  downward.  Gill  rakers  very  slender,  the  longest 
\  eye,  20  on  outer  limb  of  arch. 

Pectoral  rays  11>,  the  lower  10  unbranched.  They  reach  slightly 
past  tips  of  ventrals,  but  scared}'  to  vent.  Dorsjils  low,  tlu^  longer 
sj)ine«  equal  to  the  anterior  or  longest  niys.     The  longest  spine  2^  in 
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head,  the  next  to  the  last  f  eye;  the  last  equals  eye.  When  fin  Ls 
depressed,  the  next  to  the  last  spine  reaches  along  the  basal  third  of 
the  last.  Tips  of  last  dorsal  rays  reach  to  within  half  the  diameter  of 
the  eye  of  the  base  of  upper  axillary  caudal  rays.  Second  anal  spine 
not  nearly  so  long  as  third,  its  length  equal  to  eye.  First  spine  one- 
third  eye.     Caudal  concave. 

Scales  strongly  ctenoid  on  bod}^  and  top  of  head,  loss  strongU'  on 
cheeks.  Fine  scales  on  mandible,  preorbital,  and  maxillary.  Pec- 
toral, ventrals,  soft  dorsals,  and  caudal,  with  fine  scales  nearly  to  tipw 
of  rays,  basal  half  of  anal  with  scales.     Peritoneum  black. 

Color  creamy  brown;  top  of  head  and  upper  part  of  sides  clouded 


FlO.  1.— SEBASTODKH  ITINU8. 

with  dusky;  lateral  line  running  in  a  conspicuous  light  streak.     Upper 
part  of  opercles  with  a  black  spot. 

This  species  is  known  from  a  single  example  taken  at  Hakodate,  27 
cm.  in  length.  It  much  resembles  the  "Willow-maiden,"  SehaHtod^H 
Hteindachneri^  differing  from  it  in  having  smaller  scales,  a  more  slender 
body,  a  smaller  mouth,  scales  on  mandible,  and  many  minor  characters. 
It  is  an  ally  of  Sehastodi^  entoritdcin. 

Type, — No.  7368,  Ichthyological  collections,  Leland  Stanford  Junior 
University  MiLseum. 

(iTsivos^  of  the  willow,  in  allusion  to  the  common  name  Yanagi-no- 
mai.) 

5.  SEBASTODES  STEINDACHNERI  (HUgendorf). 

AKA  SOI  (RED  ROCK-FISH);  YANACil-NO-MAI  (WILLOW-MAIDEN). 

Sebagtes  steindachneri  Hiix^.endorf,  S.  B.  Qes.  Natur.  Freunde,  Berlin,  1880,  p. 
172,  with  plate;  Yezo. — Jordan  and  Evermann,  Fish.  N.  M.  Am.,  II, 
1898;  p.  1880,  copied. 

Head  2|  in  length;  depth  2f.  Dorsal  XIII,  U;  anal  111,  7.  Eye  4 
in  head;  snout  4;  interorhital  4^.     Lateral  line  with  30  pores. 

Mouth  large,  the  maxillary  reaching  to  posterior  edge  of  orbit. 
Lower  jaw  strongly  projecting,  a  knob  developed  at  symphysis.     Teeth 


Digitized  by  LjOOQ IC 


wx  1351.     SCORP^ENOW  FISHES  OF  JAPAN— JORDAN  AND  STARKS.      101 

rather  coarse,  in  narrow  bands,  developed  in  a  knob  at  front  of  man- 
dible. Interorbital  space  slightly  and  evenly  convex,  superorbital 
rim  not  raised.  No  spines  on  head  except  nasal.  Ridges  absent 
except  at  occiput,  where  they  are  but  very  slightly  evident.  Spines 
of  preopercle  all  pointing  backward,  the  next  to  the  upper  one  the 
largest.  Preorbital  with  2  obtuse  spines.  Gill  rakers  long  and  slender, 
three-fifths  in  diameter  of  eye. 

Pectoral  rather  broad  and  rounded,  reaching  past  tips  of  ventrals  to 
vent  or  to  front  of  anal;  18  rays,  the  lower  9  unbranched.  Ventrals 
not  reaching  vent;  ventral  spine  three-fifths  of  length  of  soft  rays. 
Dorsal  spines  rather  low,  a  little  lower  than  soft  rays;  the  fourth  to 
eighth  subequal,  2|  in  head,  next  to  last  spine  8^;  last  spine  3;  when 
fin  is  declined,  the  next  to  last  spine  reaches  about  two-thirds  the  dis- 
tance to  tip  of  last  spine.  Dorsal  rays  reach  well  past  tips  of  anal  rays 
(when  fins  are  declined)  and  nearly  to  base  of  auxiliary  caudal  rays. 
Caudal  slightly  concave.  Second  anal  spine  stouter  and  as  long  or  a 
little  longer  than  third,  length  2i  to  2i  in  head;  first  spine  5  in  head, 
scarcely  reaching  to  middle  of  second.  Scales  everywhere  strongly 
ctenoid;  mandible  naked;  maxillary  and  preorbital  with  fine  scales. 
Peritoneum  black. 

Color  of  fresh  specimen:  Light  olive  green,  verging  on  golden 
below  and  orange-tinged  on  breast.  Dull  orange  stripes  radiate  from 
eye.  Jaws  fleshy  pink,  the  lips  golden,  the  maxillary  with  a  yellow 
streak.  Dark  olive  clouds  on  body,  the  lateral  line  pink.  Dorsal 
clouded  olive,  pinkish  at  tip  with  blackish  edging.  Pectoral  pink, 
yellow  olive  at  base.  Ventral  yellow  olive  with  pink  on  first  rays 
and  blai*kish  at  tip.  Anal  spines  pink,  the  rays  bright  yellow  olive. 
Caudal  bright  olive,  pinkish  above  and  below.  In  the  preserved 
specimens  the  color  has  almost  entirely  disappeared;  the  back  is 
clouded  with  dusky;  the  opercular  spot  is  conspicuous,  but  with 
blended  edges,  and  the  lateral  line  is  in  a  conspicuous  light  streak  cut- 
ting through  the  dusky  pigment  of  black. 

We  identify  our  specimens  with  those  of  Dr.  Hilgendorf,  with 
some  doubt.  Hilgendorf  describes  orbit  Si  in  head,  three-fourths  in 
snout  (4  in  head  in  our  specimens,  and  equal  to  snout).  The  ocular 
and  tympanic  spines  rudimentary  (entirely  absent  in  our  specimens), 
and  mandible  and  preorbital  naked  (preorbital  with  scales  in  our  speci- 
mens). Here  described  from  two  specimens  20  and  24  cm.  in  length. 
This  very  handsome  species,  known  as  Yanagi-no-mai  or  willow- 
maiden,  is  rather  rare  in  the  markets  of  Japan.  Our  two  specimens 
are  from  Hakodate.  This  species  very  much  resembles  SihunUxliH 
omliJf  of  California,  having,  however,  larger  scales.  Its  black  perito- 
neum, long  gill  rakers  and  smooth  head  show  its  relationship  to  Sehas- 
todr4f  t4XC2(jmowshi  and  Sebastodes  gkitwrn. 
(Named  for  Dr.  Franz  Stein dachner.) 
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6.  SEBASTODES  GONTHERI  Jordan  and  Starks,  new  species. 

Head  3^^  in  length;  depth  2^.  Dorsal  Xlll,  14;  anal  III,  S.  Pore.s 
of  lateral  line,  50;  17  scales  in  a  vertical  series  running  upward  and 
backward  between  anal  spine  and  lateral  line;  12  l)etween  lateral  line 
and  last  dorsal  spines;  mouth  not  large,  the  maxillary  reaching  a  little 
past  a  vertical  line  passing  through  middle  of  pupil  21  in  head;  chin 
strongly  projecting  and  entering  into  profile  of  head,  its  lip  with  a 
knob  of  teeth;  teeth  in  narrow  bands;  orbit  longer  than  snout — 3^^  in 
head.  Interorbital  (convex,  of  moderate  width,  almost  equal  to  diam- 
eter of  eye.  Ridges  of  head  low  and  ending  in  small  but  sharp  spines. 
Nasal,  preocular,  supraocular,  and  parietal  spines  present.  Preoper- 
cular  spines  all  directed  backward,  the  upper  one  very  small,  the  next 


FTG.  2, — SKBASTODE8  GftNTHKRI. 

by  far  the  largest.  Gill  rakers  slender,  the  largest  slightly  exceeding 
half  the  diameter  of  eye,  26  on  anterior  limb  of  arch. 

Pectoral  reaching  to  tips  of  ventrals,  or  scarcely  to  front  of  anal. 
Ventrals  i-ather  long,  ventral  spine  reaching  two-thirds  of  length  of 
longest  rays.  Anal  not  nearly  reaching  to  base  of  auxilary  caudal 
rays  when  depressed.  Second  anal  spine  stronger  and  a  little  shorter 
than  third — 2^  times  longer  than  first.  Dorsal  spines  moderate,  the 
fourth  2  in  head,  the  last  two-fifths  longer  than  the  one  preceding  it. 
Soft  dorsal  ra^'s  about  equal  to  spines  in  length.  Peritoneum  white. 
Color  black  on  back  and  sides,  dusky  silvery  below.  Sides  with  4 
broken  irregular  cross-bars.     Fins  all  black. 

Here  described  from  the  type,  from  Wakanoui'a,  7i  inches  in  length. 

This  species  is  closely  related  to  S^'Iui.stodrs  ///yt;//Av,  differing  from 
it  in  having  smaller  scales  and  eye,  shorter  maxillary,  wider  interor])itaI 
and  longer  ventral  spine,  as  compared  with  ventral  rays. 
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Other  sjKH'iniens  were  taken  at  Misaki,  Wakanoura,  and  Hakodate. 
7y/>/.  -No.  7372,  lehthyologieal  cx)llections,  Leland  Stanford  Uni- 
versity Junior  Museum.     Ck)types  are  No.  50904,  U.S.N.M. 
(Named  for  AilM»rt  (iuntlier.) 

7.  SEBASTODES  INERMIS   (Cuv:er  and  Valenciennes). 
KURO-J^OI  (BLACK  HOCK-FISH). 

Sttnti^tHlr^  j/i^rmi>  CrviER  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  346; 

Japan. — GCn+her,  Cat.,  II,  186(),  p.  97. — HiUiENUoKF,  Sitzuiigb.  Bericht. 

<Te»»ell.  naturf.  Freunde,  Berlin,  1880,  p.  172. — STEixoAciiNERand  Doderlein, 

Fische  Japann,  III,  1884,  p.  205;  Tokyo. — Jorhan  and  Evermann,  Fish.  N.  M. 

Am.,  II,  1898,  p.  1829  (after  Steindachner). 
.V/Mut/r.-<  veiilrieoMUA  SciiLBGEL,  Fauna  Japonica,  Poi^s.,  1845,  p.  48,  pi.  xx,  figs.  1,  2; 

Nagat^ki. — Bleeker,  Verh.  Bat.  Cien.,  XXVI,  p.  80;  Naga^^aki. — (Jt^XTHER, 

Cat.  Fish,  II,  18(>0,  p.  87.~Nyhtrom,  Kong.  ver.  Ilandl.,  1887,  p.  20;  Nagasaki. 
S(  f Hiai odes  vaitricoifiuf  J ORi) AS  Siiul  Evermaxn,  Finh.  N.  M.  Am.,  II,  1898,  p.  1829 

(copie<l). 
S*'}Kitftode» pmriicem  Jordan  and  Snydkk,  Proc.  IT.  S.  Nat.  Mua.,  1900,  pp.  745-756; 

Tmiphima  (not  of  Houttuyn). 

Ih*ad  2\  in  length;  depth  2J.  Dorsal  XIII,  14;  anal  HI,  8.  Pores 
of  lateral  line  43;  14  scales  in  series,  running  upward  and  slightly 
1. awkward,  })etween  anal  spines  and  lateral  line,  }>etween  last  dorsal 
.»^pines  and  lateral  line. 

Iknly  deepest  at  first  dorsal  spines.  Head  pointed.  Tip  of  lower 
jaw  strongly  projecting  and  entering  into  upper  profile.  Mouth 
m(Klerate,  maxillary  nearly  reaching  vertical  from  posterior  edge  of 
pupil;  2\  in  head.  Teeth  in  narrow  bands,  developed  in  a  knob  at 
tip  of  lower  jaw.  Or})it  much  longer  than  snout,  3  in  head.  Inter- 
orbital  convex,  rather  narrow,  two-thirds  of  diameter  of  orbit. 
Ri<lges  on  head  low  and  little  developed,  ending  in  small,  sharp 
spines  lying  close  against  the  skin;  nasal,  preocular,  supraocular,  and 
parietal  spines  present.  Two  spines  on  shoulder  and  2  on  opercle. 
Preo|)ercle  sj)ines  all  directed  backward.  Preorbital  with  2  spines 
directed  downward  and  backward,  (rill  rakers  long  and  slender,  the 
longt^st  a  little  less  than  half  or])it;  24  on  ant(U'ior  limb  of  arch. 

Pectoral  \\  in  head,  reaching  to  tips  of  long  ventrals,  nearly  to 
alK)ve  front  of  anal.  Ventmls  long  and  slender,  the  spine  reaching 
little  more  than  halfway  to  tip  of  first  ray.  Anal,  when  depressed, 
reaching  to,  or  nearly  to,  auxiliary  caudal  rays,  the  third  spine  a  little 
longer  and  weaker  than  second;  the  first  half  length  of  second.  Dor- 
.•^al  spines  modenite,  the  fourth  about  2  in  head;  the  last  one-third 
longer  than  the  one  i)receding  it,  which  scarc(»ly  reaches  the  middle 
of  last  when  fin  is  d<»pressed.  Soft  dorsal  rays  as  long  or  longer  than 
the  spine.  Peritoneum  white.  C'/olor,  bnissy  green,  pale  or  dusky. 
Maxillary  usually  w  ith  a  strip<». 

Here  descrilx^d  from  spe<*imens  from  Tokyo,  20  to  23  cm.  in  length. 
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This  species  is  very  abundant  in  southern  Japan,  by  far  the  most 
common  representative  of  the  genus.  It  is  the  only  one  often  seen 
in  the  markets  of  Nagasaki  and  it  is  abundant  even*  so  far  north  as 
Tokyo.  It  is  well  figured  by  Schlegel  as  Sebcuttes  ventricosus.  Oar 
specimens  are  from  Hakodate,  Matsushima,  Tokyo,  Misaki,  Enoshiina, 
Kobe,  Onomichi,  Hiroshima,  Wakanoura,  Nagasaki,  and  Tsushima. 

The  nearest  American  ally  of  this  species  is  Sebdstodes  Jlamdu^. 

{inermis^  unarmed.) 

8.  SBBASTODBS   TOKIONIS  Jordan  and  Starks/ new  species. 

Head  2|  in  length;  depth  2f.  Dorsal  XIII,  14;  anal  III,  7.  Pores 
of  lateral  line  45;  14  scales  in  a  series,  running  upward  and  back- 
ward between  anal  spines  and  lateral  line;  9  between  lateral  line  and 
posterior  dorsal  spines. 

Mouth  moderate,  maxillary  extending  to  below  middle  of  eye,  tip 
of  lower  jaw  strongly  projecting  and  entering  into  upper  profile  of 


v^^. 


Fig.  3. — Sebastodes  tokionih. 


head.  Teeth  in  narrow  bands,  developed  in  a  knob  at  tip  of  mandible. 
Eye  large,  its  diameter  3  in  head.  Interorbital  slightly  convex,  three- 
fourths  diameter  of  eye.  Ridges  of  head  low;  nasal,  preocular, 
supraocular,  and  parietal  present.  Preorbital  with  two  spines,  the 
anterior  one  triangular,  the  posterior  one  rather  sharp  and  directed 
downward  and  backward.  Gill  rakers  slender,  two-fifths  of  eye,  26 
on  anterior  limb  of  arch. 

Pectoral  long  and  slender,  reaching  well  past  tips  of  ventrals  to 
above  front  of  anal.  Ventral  spine  three-fifths  the  length  of  soft  rays. 
Ventrals  not  reaching  to  anal.  Dorsal  spines  not  high,  equal  to  height 
of  soft  rays,  the  fourth  spine  2i  in  head.  Anal  scarcel}^  reaching  to 
auxiliary  caudal  rays  when  depressed,  the  third  spine  a  little  longer 
and  more  slender  than  the  second.     Peritoneum  white. 
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Color  silvery  below,  dusky  on  back.  Dorsals,  anal,  and  tips  of 
ventrals  dusky;  pectoral  colorless. 

This  species  is  known  to  us  from  numerous  specimens  taken  at 
Tokyo,  Wakanoura,  Tsuruga,  and  Misaki.  It  is  very  close  to  Sehas- 
tinier  ifiermis^  differing  in  the  longer  pectoral,  more  slender  form,  and 
longer  ventral  spines.     Here  described  from  the  type  from  Misaki. 

Ty/zf*. — No.  7369,  Ichthyological  Collections,  Leland  Stanford  Junior 
Cniversity  Museum.     Cotypes,  No.  50905,  U.S.N.M. 

(Tokyo,  at  the  capital.) 

9.  SBBASTpDES  JOYNERI  (Giinther). 

TOKENOKO  MEBARU  (BAMBOO-SPROUT  ROCK.FISH).« 

SehagUM  joyneri  GtJNTHER,  Ann.  and  Mag.   Nat   Hist.,  I,   1878,  p.  485;  Japan; 

Challenger  Report,  Shore  Fishes,  1880,  p.  64,  pi.  xxix,  fig.  A. 
Sebagiodes  joyneri  .Tordan  and  Evkrmann,  Fish  N.  M.  Am.,  II,  1898,  p.  1829,  after 

Doderlein. — Jordan  and  Snyder,  Check  List,  1901. 
SebaMe$  inermis  Hilokndorp,  8.  B.  Greeell.  Naturf.  Frevinde,  Berlin,  1880,  p.  172, 

with  plate. — Steindachner  and  DOdbrlein,  Denksch.  Akad.  Wise.  Wien, 

1884,  p-  206  (not  of  Cuvier  and  Valenciennes). 

Head  3  to  3i;  depth  2*;  D.  XIII,  14  or  15;  A.  Ill,  7;  P.  16  (10-6); 
lateral  line  45  to  49  (pores);  orbit  3;  snout  4i;  interorbital  width,  flat, 
unbroken  by  ridges,  4  in  head.  Mouth  moderate,  oblique;  projecting 
lower  jaw  with  symphyseal  knob.  Teeth  delicate,  sharp,  in  narrow 
bands,  tip  of  mandible  developed  in  a  knob,  which  fits  in  a  notch  in 
upper  jaw  and  projects  above  maxillary  teeth.  Maxillary  not  quite 
reaching  middle  of  eye.  Preorbital  broad,  with  2  strong  spines 
directed  downward  and  backward.  Fii*st  (uppermost)  spine  of  pre- 
operele  a  little  weaker  than  the  fifth;  second  longest,  the  others 
decreasing  rapidly  in  length.  Opercular  spines  parallel,  the  upper 
stronger.  Maxillary ,  under  side  of  lower  jaw.  Preorbital  and  greater 
part  of  snout  (nearly  whole  head  except  lips)  scaled.  Pores  of  lower 
jaw  inconspicuous.  Ridges  of  head  very  low,  ending  in  acute  spines. 
Nasal  preocular,  supraocular,  and  occipital  spines  present.  Gill 
rakers,  half  eye  in  length,  25  on  anterior  limb  of  arch.  Fourth  to 
sixth  dorsal  spines  longest,  2i  in  head;  second  anal  spine  stronger  but 
equal  to  third  in  length,  2 J  in  head.  Pectoral  somewhat  pointed 
toward  tip,  as  long  as  or  only  a  little  shorter  than  head,  reaching 
beyond  vent  or  even  to  origin  of  anal.  Ventral  and  caudal  li  in  head, 
the  latter  slightly  concave;  basal  half  of  spinous  dorsal  with  minute 
scales;  whole  of  soft  dorsal,  anal,  and  caudal  completely  scaled. 
0>lor  in  life  (Doderlein),  red,  darker  on  the  back;  5  blackish  cross 
bands  running  upon  dorsal  fin  and  ending  below  (except  second  and 
third)  at  lateral  line;  last  2  bands  short,  rounded;  the  longest  2,  mid- 
dle bands  somewhat  interrupted,  each  sometimes  forming  2  spots. 

oThis  fish  is  reputed  delicious  when  boiled  with  bamboo  nproutp. 
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IVritonoiun  white.  Here  de8cri])ed  from  a  Hpecinien  t>  inches  in  length 
from  '1  okyo. 

This  handsome  species  is  known  to  us  by  several  specimens  from 
Aomori,  Miyako,  and  Tokyo.  It  is  rather  rare,  living  in  water  of 
some  depth,  its  nearest  American  ally  being  SehiHtod<i<Q)rongrr, 

(Named  for  Mr.  Joyner,  who  collected  for  the  British  Museum  in 
Japan.) 

lo.  SEBASTODES  MATSUBARiE   t  Hilgendorf ) . 

Sebmt4's  rmitmibariv  IIiuiendohf,"  Sitzb.  Gesell.  Naturf.,  Freunde,  1S8().  p.   170; 

Hondo. 
Sefffi^toflex  matsiilHtriv  Jordan  and  Evermann,  Fish.  X.   M.   Anier.,  II,  1898,  f». 

1838,  after  Hilgendorf. 

Head  2|  in  length;  depth  2^.  Dorsal  XIll,  13;  anal  III,  7.  Pores  of 
lateral  line  82.     Eye  2|  in  head;  maxillar}'  2J.     Interorbital  width  4f . 

Lower  jaw  slightly  projecting.  Symphyseal  knob  prominent. 
Teeth  fine  and  sharp,  in  very  narrow  bands,  developed  in  a  knob  at 
tip  of  mandible  which  fits  in  a  notch  in  premaxillaries.  Maxillary 
reaching  to  below  middle  of  eye.  Snout  two-thirds  eye,  interor- 
bital rather  wide,  three-fifths  the  diameter  of  eye,  deeply  concave,  the 
supmorbital  edges  not  abruptly  raised  as  ridges;  along  its  middle  are 
a  pair  of  weak  ridges  with  a  shallow  rather  wide  channel  between 
them.  C'ranial  ridges  scarcely  developed  except  parietal  ridges,  which 
are  very  high  and  sharp.  Cranial  spines  moderate  in  size  and  sharp. 
Preocular,  supraocular,  postocular,  tympanic,  parietal,  and  nuchal 
spines  present.  Preorbital  with  an  anterior  broad  rounded  lo>>e  and 
2  spines.  Preopercle  spines  sharp  and  the  2  upper  ones  rather  slender; 
the  lowest  are  directed  downward,  the  next  2  downward  and  backward, 
and  the  2  uppermost  ba<'kward.  Two  opercular  spines,  the  upper  one 
long,  sharp,  and  slender.  Gill  rakers  long  and  slender,  one-third  eye, 
22  on  ant(^rior  limb  of  arch. 

Pectoral  rath<»r  slender,  reaching  to  above  base  of  third  anal  spine; 
number  of  ravs  19,  the  lower  10  simple  and  not  much  thickened.  Ven- 
trals  covering  vent,  not  reaching  anal.  Fifth  dorsal  spine  equal  to 
length  of  soft  dorsal  rays,  which  are  equal  or  very  slightly  exceed 
diameter  of  orbit.  Next  to  the  last  dorsal  spine  4Jr  in  head;  last  8k 
Second  anal  spine  stronger,  slightly  shorter  and  more  curv(^d  than 
third,  its  length  2|  in  head;  first  spine  half  as  long.  Caudal  slightly 
concave. 

Scales  strongly  ctenoid.  Mandible,  preorbital,  and  maxillary  with 
fine  scales.  Fine  scales  cover  soft  fin  rays  nearW  to  their  tips.  Peri- 
toneum jet  black,  inside  of  gill  covers  dusky. 

The  si)t»cinKMiM  from  the  Aleutian  Inlands  in  Pallas' s  collection  (No.  8145.  Mus. 
lieilin)  referred  hy  Dr.  Hilgt»ndorf  to  S.  //K//.'<///>^//vr,  helonjx  U)  Schandxleji  ateutidnm 
Jordan  and  (rilhert,  an  alHed  8i>ecies  with  smaller  scales  and  lower  spines. 
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Color  ill  lifi'  brij^ht  rod;  in  .spirits  colorless  or  flesh  color;  the  tins 
without  markings;  the  upper  jmrt  of  opercle  shows  traces  of  a  difi'iise 
dusky  blotch. 

This  species  is  known  to  us  onl^'  from  specimen  *2S  cm.  in  length 
taken  with  the  lon<5  lines  at  Misaki.     It  is  an  ally  of  S(h<tHfichfhijH 

(Nameil  for  Shinnosuk(*  Matsuham,  director  of  the  Imperial  Fish- 
eries Institute  in  Tokyo.) 

XX.  SEBASTODES  IRACUNDUS  Jordan  and  Starks,  new  species. 

Head  2|  in  length;  depth  '1\.  Dorsal  XIII,  13;  anal  III,  8.  Pores 
of  lateral  line  80.     Eye  8f  in  head;  mixillary  2i;  interorbital  width  5. 

Snout  blunt.  I»wer  jaw  projecting  and  with  a  large  syraphyseal 
knob.     Mouth  hirge;  maxillary  not  quite  reaching  to  b^low  posterior 


VU,.  4.— SKBASTODHS   IRACT^NDrs. 


orbital  rim.  Teeth  rather  sharp,  set  in  narrow  bands  at  sides  of  jaws, 
and  }M»coniing  much  wider  anteriorly;  tij)  of  mandible  with  a  small 
knob  of  teeth  which  tits  in  a  notch  in  premaxillaries;  vomer  with  a 
narrow  V-shaped  pat<'Ii;  palatines  with  a  short  narrow  patch.  Cranial 
spines  without  ridges  except  at  occiput,  where  they  are  sharp,  but  rather 
low.  Spines  very  slend(M*,  but  sharp.  Nasal,  preocular,  postocular, 
tympanic,  parietal,  and  (on  one  side)  nuchal  spines  present.  Pre- 
orbital  with  3  lo>>es,  the  anterior  one  broadly  rounded,  the  other  2 
angulated,  but  without  spines.  Th(».  3  u[)per  preo]H*rcular  spines  closer 
together  than  the  others;  tlui  next  to  the  u])perniost  the  largest;  all 
directed  backward.  The  2  lower  ones  directed  downward  and  back- 
ward, (xill  rakers  two-fifths  diameter  of  orbit;  21  on  anterior  limb  of 
arch. 

Pectoral  reaching  just  past  vent,  l)ut  not  to  anal  tin;  its  lower  0  nivs 
simple,  11  branched  rays.     Ventrals  not  reaching  to  vent  by  a  distiince 
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equal  to  threo-fourth.s  diameter  of  e}  e.  Fifth  dorsal  spine  3^  in  head; 
not  as  long  as  the  longest  soft  rays;  twelfth  spine  5i  in  head;  thirteenth 
4J.  Third  anal  spine  longer  and  much  slenderer  than  second,  3i  in 
head;  sec*ond  4;  first  barely  half  second.     Caudal  probably  concave. 

Scales  rough  ctenoid.  Head  entirely  scaled  to  tip  of  snout,  small 
scales  on  hranchiostegal  mys,  isthmus,  and  h3^oid  bones  above  branchi- 
ostegals.  Small  scales  on  lower  two-thirds  of  spinous  dorsaK  on  three- 
fourths  of  pectoral,  on  ventrals  including  ventral  spine,  and  on  ba^al 
half  of  anal,  soft  dorsal,  and  caudal.  Peritoneum  dusky,  inside  of  gill 
covers  black. 

Color  bright  red;  in  spirits  colorless,  with  no  markings  except  a  jet- 
black  spot  just  above  lateral  line  below  the  base  of  the  sixth  or  seventh 
dorsal  spine,  its  diameter  on  one  side  about  half  that  of  e^'e,  on  the 
other  side  about  a  fourth  this  size. 

The  type  is  a  large  specimen  55  cm.  in  length,  numbered  12716, 
Ichthyological  Collections  Leland  Stanford  Junior  University  Museum. 

This  species  is  known  from  this  specimen,  taken  at  Kushiro  in 
Hokkaido,  and  presented  to  us  by  Professor  Mitsukuri. 

It  is  nearer  Sehastod<'.H  ahttus  and  St^xtHtodea  ahutmnus  than  to  any 
other  of  the  American  species. 

{mfcundm,  red  with  wrath.) 

12.  SEBASTODBS  FLAMMEUS^  Jordan  and  Starks,  new  species. 

Head  2|  in  length;  depth  8i.  Dorsal  XIII,  14;  anal  III,  8.  Eye  3| 
in  head;  maxillary  21;  interorbital  width  4f. 

Body  not  much  elevated.  Lower  jaw  strongly  projecting  and  with 
a  large  knob  at  symphysis.  Teeth  sharp  and  curved,  set  in  a  single 
irregular  row  at  sides  of  lower  jaw,  in  a  narrow  band  at  front,  and  in 
a  large  knob  at  tip  which  shuts  entirely  outside  of  premaxillaries; 
premaxillaries  with  wide  toothless  space  at  front,  a  narrow  band  of 
teeth  at  sides,  which  grows  slightly  under  anteriorly,  and  inside  of 
other  teeth  on  each  side  of  toothless  area  is  a  conspicuous  knob  of 
large  curved  teeth  pointing  irregularly  but  inward.  Vomerine  teeth 
in  a  narrow  band;  palatine  teeth  in  a  single  row.  Maxillary  reaching 
to  below  posterior  margin  of  pupil.  Interorbital  space  flat  with  2 
median  ridges,  between  which  is  a  shallow  rather  narrow  channel. 
Cranial  spines  small  and  except  occiput  not  preceded  by  ridges. 
Preocular,  supraocular,  postocular  (on  one  side),  tympanic,  and 
parietal  spines  present;  the  last  preceded  by  very  shai-p  moderately 
high  ridges.  Preorbital  with  3  lo})es  without  spines.  Preopercle 
spines  sharp  and  slender,  the  upper  3  directed  backward.  Gill  rakei-s 
long  and  slender,  the  longest  two-fifths  diameter  of  eye,  21  on  anterior 
limb  of  arch. 

Pectoral  long  and  slender,  reaching  to  front  of  anal,  number  of 

«  St-e  illustration  on  p.  175. 
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ra\s  19,  the  lower  8  simple.  Fifth  dorsal  spine  2f  in  head,  thirteenth 
3i.  Third  anal  spine  much  longer  than  second,  and  ])ut  little  slenderer, 
3  in  head;  second  spine  3^;  first  spine  one-half  second. 

Inside  of  gill  covers  and  peritoneum  dusky;  body  and  fins  entirely  red. 

The  t^^pe  is  a  badly  preserved  specimen  33  cm.  in  length.  No 
scalet^  remain  and  the  length  of  the  soft  rays  can  not  be  ascertained. 
It  i8  numbered  7365,  Ichthyological  Collections  Leland  Stanford 
Junior  University  MuBeum.  It  is  very  close  to  S^aatodes  iraeuiidus^ 
but  may  be  known  at  once  by  the  character  of  the  teeth. 

This  deep-red  species  is  known  to  its  from  a  single  example  taken 
in  deep  water  at  Misaki  by  Kumakichi  Aoki.  c» 

{jl<imm'eus^  flame-red.) 

13.  SEBASTODES  SCYTHROPUS  Jordan  and  Snyder. 

SebagUxUit  scythropu*  Jordan  and  Snydek,  Proc.  U.  8.  Nat.  Mus.,  19()1,  p.  360, 
pi.  xv;  Misaki  (No.  49406,  U.S.N.M.     Coll.  K.  Otaki). 

Head,  measured  to  end  of  opercular  flap,  2J  in  length;  depth,  2i; 
depth  of  caudal  peduncle,  3i  in  head;  eye,  2f ;  snout,  5;  maxillary, 
2i;  interorbital  space,  4i;  height  of  longest  dorsal  spine,  2^;  longest 
ray,  2|;  anal  spine,  2|;  ray,  2^;  pectoral,  3}  in  length;  ventrals,  4i; 
caudal,  4f ;  D.  XTTI,  13;  A.  Ill,  6;  pectoral  rays,  8  +  8;  scales  in  lateral 
line,  31;  pores,  28. 

Ej^e  very  large;  round;  high  in  head;  nearer  tip  of  snout  than  to 
posterior  edge  of  opercle,  a  distance  equal  to  interorbital  width.  Inter- 
orbital area  convex;  with  a  median  longitudinal  groove,  deepest  ante- 
riorly, growing  shallower  and  wider  posteriorly;  the  groove  bounded 
laterally  by  a  pair  of  low,  rounded  ridges.  Mouth,  oblique;  maxil- 
lary extending  to  a  vertical  through  a  point  a  little  posterior  to  center 
of  pupil;  lower  jaw  with  a  slender,  symphyseal  knob  which  projects 
in  a  line  with  upper  contour  of  head.  Teeth  on  vomer  and  palatines; 
symphyseal  patch  of  teeth  of  lower  jaw  elevated,  fitting  into  a  median 
toothless  notch  of  the  upper  jaw;  palatine  bands  narrow.  Gill-rakers 
long  and  slender;  10  +  24  on  first  arch.  Head  strongly  armed;  preocu- 
lar,  jwstocular,  and  occipital  spines  large  and  sharp;  preceded  by  promi- 
nent ridges;  tympanic  spine  acute;  smaller  than  postocular;  nasal 
spines  well  developed;  preorbital  with  2  strong  spines  directed  down- 
ward; above  these  an  indistinct  lobe;  preopercle  with  5  largo  spines; 
the  upper  3,  of  which  the  second  is  longest,  project  backward;  the 
lower  2  project  downward  and  backward;  a  subopercular  and  an  inter- 
opercular  spine  closely  approximated;  2  large,  flat,  acute  spines  on 
upper  part  of  opercle;  2  small,  humeral  spines.  Head,  completely 
scaled;  lower  jaw,  maxillary,  and  preorbital  area  with  very  small  scales; 
dorsal,  anal,  caudal,  and  ventral  fins  with  small  scales  extending  almost 
to  tips  of  spines  and  i*ays;  pectorals  less  extensively  scaled;  all  the 
scales  except  those  on  fins  and  branchiostegals  ctenoid.     First  dorsal 
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spine  shortest;  equal  in  lenj^th  to  width  of  interorbital  s])a<*e;  seeond 
e(jual  in  lenj^th  to  ninth  and  tenth;  third  to  sixth  twiee  as  lonjjf  as  tirst; 
interspinal  membranes  dee]>ly  ineised.  Lonj^est  dorsal  rays  as  longai« 
third  spine.  First  anal  spine  a  little  less  than  half  as  long*  jis  seeond, 
somewhat  more  than  half  as  long  as  third;  seeond  spinti  strong.  VA^o 
of  caudal  concave;  8  lowermost  rays  of  pectoral  simple;  up|>ermost 
simple  ray,  in  middle  of  fin,  longest,  extending  to  a  vertical  through 
insertion  of  anal.  Ventrals  extending  to  vent.  Color,  in  alcohol,  light 
red,  with  brownish,  cloud-like  blotches  of  irregular  shape,  a  blotch 
ecjual  in  width  to  half  the  diameter  of  orbit  extending  from  insertion 
of  dorsal  tlownward  to  lower  edge  of  interopercle,  the  brownish  color 
darker  on  upper  part  of  opercle;  a  patch  of  dark  color  on  upper  median 
part  of  body,  spreading  over  posterior  two- thirds  of  spinous  dorsal, 
extending  ]K)steriorly  below  base  of  soft  dorsal,  and  reaching  upward 
on  anterior  part  of  the  latter  fin;  a  dark  band  on  posterior  dorsal  part 
of  cuudal  peduncle. 

This  species  is  known  only  from  the  original  types  taken  at  the 
mouth  of  the  bay  of  Tokyo,  and  a  third  specimen  taken  with  long  linens 
off  Misaki.     It  is  related  to  Sthai^fodi^  hopklnHi  of  the  California  coast. 

{(TKvOfjoTto^^  pouting,  having  a  protruding  lower  lip.) 

14.     SEBASTODES  FUSCESCENS  (Houttuyn). 
KTTRO  SOI  (BLAC'K  ROCK  FISH.) 

SjmruH fimesreua  HorrrrYN,  Verb.  Holl.  Maats.  Wet.  Harlem.,  XX,  Pt.  2,  1S72, 

p.  840;  Najja»<aki. 
SelKtMt'8  ineniih  Rciilegel,    Fauna  JaiM)nica  PoisH.,   plaU^;    not    <»f   (-uvier  and 

Valenciennes. 
SebuHU'H  schlegelii  Hiixjkndorf,  S.  B.  (Jesell.  Naturf.  Freunde,  IHSO,  p.  171,  with 

plate;  Tokyo,  Hakcnlate. — Stkindacjiner  ami  Doderlein,  Fisehe  Japans,  H, 

VVien,  18S4,  p.  202;  Tokyo,  Striel(»k,  Hakodate. 
JSi'hd^todeii  xchlqfcli  J OHDAS  and  Evkrmann,  Finh.  N.  and  M.  Am.,  11,  18^)8,  p.  \KU; 

after  Steindachner. 
SelKtJ<t4Klen  nifjrumanihilm^t  iiVsTiiER,  Ann.  Maj;.  Nat.  Hist.,  1873,  p.  877;  Chi-fu, 

China,  coll.  Mr.  SwinluH'. 
St'hnMoih'n  hakodai in  J oRr> AS  and  Sxydkk,  Phm*.  V.  S.  Nat.  Mas.,  1901,  p.  3(>1,  pi. 

xrv;  Hakodate  (No.  49894,  V.  S.  Nat.  Miis.,  Coll.    Uh(tfroH.H). 

« Dorsal  XIII,  12;  anal  III,  8;  lateral  line  7r»  (iM)rt»s  doul)tles.>J  much  fewer). 

Height  of  l»o<ly  a  little  less  than  length  of  head,  and  one-third  total  (without 
caudal).  Scales  rather  irregular.  Upper  surfa«'e  of  head  scaly,  flat,  with  very  low, 
plain  ridges,  without  prominent  spines.  Suwrciliary  edge  not  elevatetl;  width  of 
interorhital  one-fifth  length  of  hea<l.  I>»wer  edge  of  preorhital  and  preoperculum 
with  acute  spines.  Maxillary  reaching  nearly  to  vertical  from  hind  margin  of  tirhit. 
The  fifth,  sixth,  seventh  (or  the  f(>urth,  fifth,  sixth)  dorsal  spines  longest,  longer 
than  anal  spines  and  not  half  length  of  head.     A  deep  notch  between  dorsal  fins. 

Brownish  or  greenish  brown,  with  numerous  irregular,  black  spots  alnnit  jus  large 
as  pupil;  an  oblique  brown  streak  from  lower  part  of  eye  towanl  the  angle  of  the 
perculum;  lins  black,  7 J  inches  long,     ((iiinther. ) 

This  siKH'ies  described,  from  the  Chinese  side  of  the  Sea' of  Japan,  sihmus  to  l>e 
identical  with  Srhayffxfrs  fustrscfus. 
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llt*acl  2H  ill  lencrth;  depth  2|;  depth  of  caudal  peduncle  8|  in  head; 
<*ye4|;  snout  4:  maxillary  2|;  interorhital  .space  4i;  height  of  longej^t 
dorsal  spine  2^;  longest  ray  2|;  anal  spine  3^;  ray  2};  length  of  pec- 
torals 4  in  length:  ventrals  5;  c^iudal  4i^;  D.  XIII,  12;  A.  Ill,  7; 
jMHtoral  rays  l()-8;  scales  in  lateral  line  54;  pores  46. 

Kyo  modei*ate  in  size;  nearer  tip  of  snout  than  to  posterior  edge  of 
oj>i»rclo,  a  distance  etjual  to  its  diameter.     Snout  equal  in  length  to 
diaiiu*tor  of  eye.     Lower  jaw  projecting;  s\niphysial  knob  scarcel}^ 
noticrabh*.     Maxillary  extending  to  a  vertical  through  posterior  edge 
of  orbit.     IVands  of  teeth  on  jaws,  palatines,  and  vomer;  palatine  bands 
as  wide  as  those  on  lower  jaws.    Gill-rakers,  6-17;  those  on  upper  part 
of  arch  short  and  blunt;  others  long  and  slender.     Interorbital  space 
a   littlo   convex;    interorbitiil    ridges  very  low.  rounded.     He^id   not 
strongly  anued,  the  spines  all  lying  close  to  the  surface;  nasal,  pre- 
Oi-ular,  ]x>st<H»ular,  and  tympanic  spines  minute,  sharp;  occipital  ridges 
lc)W,  r<mnded,  tenuinating  in  small,  acute  spines;  preorbital  with  three 
flat,  shaq^  spines  which  project  downward;  preopercle  with  live  flat, 
ratht^r  blunt  spines;  two  opercular  and  two  humeral  spines  present. 
Preorbital  area,  maxillary,  lower  jaw,  and  branchiostegals  naked;  sub- 
oporcle  and  lower  and  posterior  edges  of  preopercle  with  cycloid  scales; 
other  ])arrtsof  head  with  small  ctenoid  scales;  those  of  the  interorbital 
area  extending  forward  to  nasal  spines;  breast  and  belly  with  cycloid 
si'ales;  other  parts  of  body  with  ctenoid  scales,  the  edges  of  which 
havi»    minute   bristles;   most  of   body  with   minute   accessory   scales 
wedged  in  In^tween  the  larger  ones;  spinous  dorsal,  except  a  small 
space  on  i>osterior  ventral  part,  naked;  other  fins  with  minute  scales, 
which  are  closely  ]>acked  at  the  bases,  extending  outward  along  the 
membi-anes.     Dorsal  fins  continuous,  though  having  a  dividing  notch; 
interspinous  menibranes  deeply  incised;  first  and  twelfth  spines  con- 
tained three  and  ont»-third  times  in  length  of    maxillary;    fourth  to 
seventh  spines  longest;  tenth  and  thirteenth  spines  of  equal  length; 
st»cond  and  third  dorsal  rays  longest.     Anal  fin  rounded,  first  spine  a 
little  less  than  one-half  the  length  of  second;  second  and  third  spines 
of  equal  length,  the  second   nmch  stronger.     Pectoral  rounded,  the 
lower  eight  i*ays  simple.     Ventrals  pointed  when  depresscnl.     Edge  of 
caudal  slightly  convex.     Color,  in  alcohol,  dark,  with  scarcely  notice- 
able i rregular  blotches  on  upper  parts;  fins  broadly  edged  with  darker 
color;  an  indistinct  light  Imnd  on  pe<^'toral. 

A  number  of  smaller  spe(  imens  (co-types  No.  6274.  Leland  Sbmford 
Junior  University  Museum),  from  the  same  locality  as  the  type,  are 
much  lighter  in  color,  with  small,  irregular  ))rown  spots  scattered 
over  the  body.  In  many  individuals  the  spots  are  collected  together, 
forming  four  or  five  indistinct  lateral  bands;  all  have  three  or  four 
dark  lateral  bands  mdiating  downward  and  ])ackward  from  the  orbit. 
The  fins  show  more  or  less  dark  color,  the  pectoral  and  caudal  often 
lH»ing  distinctlv  barred.  t 
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One  specimen  ha«  well-developed  coronal  spines,  but  is  otherwise 
indistinguishable  from  the  others. 

This  species  is  extremely  common  in  northern  Japan,  its  range 
coinciding  with  that  of  Sebastodes  taczammmTciL  Our  numerous  speci- 
mens are  from  Otaru,  Iwanai,  Aomori,  Same,  Mororan,  and  Hakodate, 
where  it  is  especially  abundant. 

But  one  species  of  this  type  is  represented  in  our  collections,  hah*- 
datw  and  schlegelii  being  the  same,  and  apparently  identical  with  the 
Spams  fimcescens  of  Houttuyn.  If  the  scales  in  the  type  of  S.  hak<h 
ddtis  are  counted  so  as  to  give  the  subvertical  series  above  lateral  line, 
there  would  be  60  to  68  as  described  for  S,  schlegellL 

Of  the  California  species,  this  most  resembles  Sebo^todes  atroviretis, 

(fiiscescejis^  growing  dusky.) 

3.  SEBASTICHTHYS    Gill. 

Sebastichthys  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1862,  p.  329  {nigrocificttui) . 
Sebastomus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1864,  p.  147  (rosaceiui). 
Pteropodm  Eigenmann  and  Bkeson,  Amer.  Nat.,  1893,  p.  670  (maliger). 
Auctospina  Eigenmann  and  Beeson,  Ainer.  Nat.,  1893,  p.  670  (auricuUUiut). 
Hwpaniscus  Jordan  and  Evermann,  Check  List  Fish.  N.  M.  Amer.,  1896,  p.  431 
(ruhritrinctus). 

This  genus  is  closely  allied  to  Sehastodes^  being  connected  with  it  l)y 
an  almost  continuous  series  of  species.  As  a  whole  it  differs  in  the 
nearly  straight  base  of  the  skull,  the  convex  interorbital  space,  and 
the  short,  thick,  gill-rakers.  All  these  character  are  subject  to  large 
variation,  and  while  the  Japanese  species  are  well  defined,  there  are 
some  American  species  intermediate  between  the  two  groups.  Species 
of  this  type  are  found  also  on  the  coasts  of  Chile  and  of  Cape  Colony. 

{(T€/3a(rr65,  magnificent;  ix^vs^  fish.) 

a.  Pteropodus.     Supraocular  spine  wanting;  scales  lai^;  pores  30  to  40;  jaws  scale- 
less  or  nearly  so;  peritoneum  white. 

b.  Gill  rakers  relatively  long  and  slender,  2}  to  3  in  diameter  of  eye;  14  to  16  on 
lower  part  of  arch.     Lower  jaw  not  projecting, 
c.  Color  brown,  with  marblings  and  spots  of  darker  brown  and  white;  usually 

a  darker  cross  shade  under  each  half  of  dorsal vutpe*,  15. 

cc.  Color  dusky  brown,  nearly  uniform,  covered  by  snowy  spots;  second  anal 

spine  enlarged nivosiis,  16. 

ccc.  Color  bright  greenish  yellow,  with  an  irregular  dark  shade  above  and  below, 
leaving  lateral  line  in  a  dark  streak;  a  dark  shade  along  base  of  dorsal;  dark 

shades  across  cheek. irimUattts,  17. 

bb.  Gill  rakers  relatively  short  and  thick,  4  to  5  in  diameter  of  eye,  10  to  14  en 
''ower  part  of  arch;  fins  usually  nmch  spotted. 
X  Interorbital  area  flat,  rather  wide  and  scaly. 
e.  Cranial  ridges  rather  low;  scales  small;  40  to  65  pores  in  lateral  line; 
body  rather  elongate,  little  compressed,  its  depth  3  in  length;  eye  small, 
5  in  head.     Color  gray,  clouded,  or  barred  and  spotted  with  dark;  soft 
fins  with  small  8i)ots;  cheek  with  dark  bars. 

/.  Scales  59  to  65;  over  50  pores  in  lateral  line oblongus,  18. 

ff.  Scales  45  to  50;  about  40  i^res  in  lateral  line mitsukuHi,  19, 
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er.  Ciunial  ridges  high  and  rather  blant;  body  stout,  the  depth  2J  in  length; 
pectoral  broad,  reaching  front  of  anal.  Color  blackish,  usually  with  yel- 
low areasy  one  under  each  dorsal;  lower  parts  and  fins  usually  but  not 

always  profusely  spotted  with  dark pachycephaluSf  20. 

fW.  Interorbital  area  narrow,  deeply  concave,  with  a  deep  channel  between 
two  raised  ridges;  dorsal  spines  often  14;  cranial  spines  rather  high.  Color 
gray,  much  mottled  and  barred  with  reddish,  fins  all  barred  and  mottled; 
anal  spines  scarlet  in  life.  Color  more  variegated  than  any  other  species, 
the  size  smaller elegans,  21. 

15.  SEBASTICHTHYS  VULPES  (Stcindachncr  and  Dttdcrlcin). 

SebaMrs  ruipes  Stkindachnkr  and  Dfti>E»LEiN,  Fische  Japans,  III,  1884,  p.  203, 

pi.  II ;  Tokyo. 
Sthtuiodr*  rulpefJoRVAS  and  Kvkbmann,  Fish.  N.  and  M.  Amer.,  II,  1898,  p.  1835; 

after  Steindachner. 

Head  21  to  2i  in  length;  depth  2f.  Dorsal  XIII,  13;  anal  III,  7; 
hteral  line  with  32  pores.  Nasal,  preocular,  postocular,  tympanic,  and 
parietal  spines  moderately  developed;  eye  4  to  4|;  snout  4;  interorbital 
space  5  in  head.  Maxillary  reaching  posterior  margin  of  orbit;  lower 
jaw  scarcely  projecting,  without  distinct  symphyseal  knob.  Lower 
border  of  broad  preorbital  with  3  blunt  lobes;  the  2  lower  operde  spines 
broad,  blunt,  the  3  upper  more  slender,  sharp,  the  2  opercular  spines 
strongly  diverging;  upper  end  of  interopercle,  especially  in  older  indi- 
viduals, with  a  spine;  lower  end  of  subopercle  with  a  weaker  spine  which 
sometimes  divides  into  several.  Snout,  anterior  part  of  preorbital,  and 
lower  jaw  scaleless;  a  few  very  small  scales  on  maxillary  behind  and 
under  preorbital  (sometimes  absent);  rest  of  head  thickly  covered  with 
rough  Sidles.  Several  pores  on  each  side  under  lower  jaw.  Inter- 
orbital space  nearly  flat,  with  very  weak  interorbital  ridges.  Gill  rakers 
rather  long  and  slender,  the  longest  two- fifths  of  eye;  21  on  anterior 
of  arch.  Upper  profile  rises  moderately,  slightly  curved  at  the  snout. 
Fifth  dorsal  spine  longest,  2|  in  head.  Second  anal  spine  stronger,  but 
sometimes  a  little  shorter  than  third,  2^  in  head  in  small  individuals, 
nearly  3  in  larger  ones.  Pectoral  equals  head  without  snout,  reai^.hing 
vent  in  adulte,  a  little  beyond  in  young;  ventral  If  to  IJ  in  head; 
caudal  equaling  ventrals,  slightly  convex.  Scales  moderately  large, 
with  some  accessory  scales.     Peritoneum  white. 

Body,  dorsal,  anal,  and  caudal  fins  mingled  reddish  brown  and  whit- 
ish; pectoral  and  ventral  grayish;  upper  half  of  head  reddish  brown, 
s<trewn  with  small  dark-brown  spots  which  posteriorly  almost  unite  in 
wa\T  stripes,  or  marked  like  body ;  lower  side  of  head  and  body  whitish 
yellow.  Sometimes  a  distinct  broad  i  bar  of  dark  brown  under  mid- 
dle of  spinous  dorsal  and  a  less  distinct  one  under  soft  dorsal. 

This  large  and  strongly  marked  species  is  rather  rare  in  Japan.  Our 
specimens  are  from  Hakodate,  Same,  and  Miyako  in  Rikuchu.  It  is 
an  ally  of  S^astichthys  maliger. 

(r}iljk'4i^  fox.) 
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i6.   SEBASTICHTHYS   NIVOSUS   ( Hilgcndorf ) . 
GOMA  SOI  (SPECKLED  ROCKFISH),  KESHIMUYO.« 

Sebastes  nivoms  Stkindachner  and  DOderlein,  Fieche  Japaus,  III,  1884,  p.  202, 

pi.  VII ;  Tokyo,  Hakodate. 
SefxutocUs  niv(Mfus  Jordan  and  Evermann,  Fish.  N.  and  M.  Airier.,  II.,  1898,  p. 

1834,  after  Steindachner. 

Head  2f  in  length;  depth  2f .  Dorsal  XIII,  12;  anal  III,  7;  lateral 
line  pores,  36;  cranial  edges  and  spines  well  developed.  NasaU  pre- 
ocular,  postocular,  tympanic,  and  parietal  spines  present.  Upper 
profile  slightly  convex  to  beginning  of  dorsal.  Eye  and  snout  If, 
interorbital  space  5i  in  head.  Maxillary  reaching  to  posterior  rim  of 
orbit,  in  older  individuals  somewhat  farther.  Inferior  border  of  pre- 
orbital  with  3  more  or  less  rounded  lobes,  the  last  angulated,  but 
without  a  spine.  Interorbital  space  between  the  elevated  supraocular 
ridges  weakly  convex.  Head  entirely  scaled,  except  jaws,  snout  (in 
front  of  nostrils),  preorbital,  and  nearly  the  whole  of  interopercle; 
scales  of  head  small,  firm,  rough,  with  accessory  scales  like  those  on 
body.  Preopercular  spines  short,  broad,  and  blunt.  Gill  rakers 
moderate  in  length,  one-third  of  eye,  16  in  number  on  anterior  limb  of 
arch.  Pectoral  rays  18,  the  lower  10  unbranched,  its  length  li  in 
head,  its  tips  reaching  past  tips  of  ventrals;  ventral  more  than  1|  in 
head;  caudal  equaling  ventral,  slightly  convex;  36  pores  on  bod3%  2 
to  3  on  base  of  tail.  Peritoneum  white.  Blackish  brown,  with  innu- 
merable small  white  dots  on  body  and  fins.  In  some  individuals  the 
uniform  dark  brown  of  body  is  interrupted  b)'  lighter  shades. 

This  beautifully  marked  species  is  not  very  common  in  Japan.  Our 
specimens  are  from  Same  and  Misaki.  It  is  somewhat  related  to 
Sebastichthys  nSulosus^  but  is  well  distinguished  b}*  the  profuse  starry 
spots. 

(jiivosiis^  snowy.) 

17.  SEBASTICHTHYS  TRIVITTATUS   (Hilgcndorf). 
SHIMA  SOI  (STRIPED  ROCKFISH). 

Sebastes  trivittaius  Hilgendorf,  S.  B.  (ienell.  naturf.  Freiinde,  Berlin,  1880,  p.  171, 

with  plate;  Yezo,  Ja|)an. 
Sebaslodes  tridiUitus  J oRiiAfi  and  Evermann,  Fi.sh.  N.  and  M.  Ainer.,  II,  1898,  p. 

1884,  after  Hilgendorf. 

He^  2|  in  length;  depth  2|;  eye  5  in  head;  snout  4;  maxillary  2^; 
interorbital  width  5^.  Dorsal  XIII,  14;  anal  III.  7.  Pores  of  lateral 
line  39. 

Mouth  large,  the  maxillary  reaching  to  posterior  border  of  eye. 
Lower  jaw  slightly  shorter.  Symphyseal  knob  very  small.  Teeth  in 
rather  broad  bands.  Interorbital  slightly  concave.  A  pair  of  ridges 
run  longitudinally  near  middle  of  interorbital  space,  between  which  is 

«  Marked  with  unshaven  tufts,  as  on  a  child's  head. 
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a  narrow  channel.  Cranial  ridges  and  spines  strong.  Nasal,  preocu- 
lar,  postoeular,  tympanic,  and  parietal  spines  present.  Edge  of  pre- 
orbital  with  2  rounded  and  an  angulated  lobe,  but  without  spines. 
Preopercle  spines  well  developed,  the  next  to  the  uppermost  the 
largest  Gill  rakers  of  moderate  length,  16  of  them  on  anterior  limb 
of  arch,  the  longest  two-fifths  of  eye. 

Dorsal  spines  a  little  lower  than  soft  rays,  the  longest  2i  in  head; 
the  next  to  the  last  4^;  the  last  3i.  Notch  between  dorsals  rather 
deep.  Pectoral  broad,  reaching  past  ventrals  to  above  front  of  anal, 
17  rays,  the  lower  8  simple.  Ventrals  usually  reaching  vent.  Second 
anal  spine  stronger  and  as  long,  or  sometimes  a  little  shorter,  than 
third:  length  of  first  spine  half  second.  Inclined  anal  rays  reach  base 
of  auxiliary  caudal  rays;  dorsal  rays  reach  slightly  past.  Caudal 
rounded. 

Scales  strongly  ctenoid  on  sides  below  lateral   line,  less  strongly 


Fig.  6.— 8EBA8TICHTHY8  TRIVITTATU8. 


above:  scales  on  head  cycloid.  Maxillary,  mandible,  and  preorbital 
naked.  Upper  pectoral,  dorsal,  and  caudal  rays  with  very  small  scales 
nearly  to  their  ends.     Peritoneum  white. 

Color  in  spirits  light  gray  with  an  irregular  longitudinal  dark  brown 
or  black  bar  above  and  below  lateral  line  leaving  lateral  line  in  a  light 
streak.  Another  dark  bar  along  base  of  spinous  dorsal.  Dark  bars 
radiating  from  eye  across  cheek.  Each  scale  on  head  with  a  black 
spot.     Fins  dark. 

In  life  bright  yellow  with  slightly  greenish  cast  everywhere,  the 
blackish  parts  dark  olive,  the  same  yellow  wash  being  over  them. 

Here  described  from  a  specimen  from  Hakodate.     In  length  36  cm. 

This  very  beautiful  species  seems  to  be  rare  in  Japan.  Our  speci- 
mens are  from  Aomori  and  Kushiro.  It  has  no  near  ally  among 
American  species,  SSasttchthys  vexiUaris  being  as  near  as  any. 

{trivittatiis^  three-striped.) 
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i8.  SEBASTICHTHYS  OBLONGUS  (GUnthcr). 

Sehastes  ohlongus  GGnther,  Challenger  Report  Shore  Fishes, « 1880,  p.  64,  pi .  x  x  \  1 1 1  ; 

Inland  Sea,  Japan,  Yokohama. — Hilgendorp,  S.  B.  Gesell.  naturf.  Freun«le, 

Berlin,  1880,  p.  171,  with  plate;  Tokyo. 
Sehastodes  oblongm  Jordan  and  Evermann,  Fish.  North  and  Middle  Am.,  II,  1898, 

p.  1830;  after  Giinther. 

Head  3f  in  length;  depth  Si.  D.  XIII,  12;  A.  Ill,  5;  scales  59  to  05. 
Scales  rather  irregular,  much  smaller  above  than  below  lateral  line. 
Head  scaly  above  as  far  forward  as  nostrils;  very  minute  scales  on 
preorbital.  Snout  pointed,  longer  than  eye.  Interorbital  space  flat, 
equal  to  eye,  6  in  head.  None  of  spines  on  upper  side  of  head  pro- 
jecting, those  on  preopercle  obtuse.  Teeth  in  broad  bands  on  jaws, 
vomer,  and  palatines.  Maxillary  reaching  posterior  margin  of  eye. 
Dorsal  spines  strong,  fourth  to  seventh  longest,  2i  in  head;  anal 
spines  stronger,  much  shorter  than  longest  dorsal.  Brownish,  marbled 
with  darker;  lower  parts  and  all  fins  with  brown  spots;  an  oblique 
brown  streak  from  preorbital  toward  angle  of  preopercle. 

Recorded  from  the  Inland  Sea  of  Japan  and  the  market  of  Yokohama. 
Not  seen  by  us.  All  our  specimens  of  this  type  belong  to  Sehiisfichthys 
iniUukurli  and  it  may  be  that  S,  ohlongus  is  merely  an  extreme  exam- 
ple of  the  same  species. 

This  species  was  not  taken  by  us.  Were  it  not  that  Dr.  Boulenger 
has  verified  for  us  Dr.  Giinther's  count  of  scales,  which  agrees  with 
that  shown  in  his  figure,  we  should  believe  that  Sebasiiehthys  <iblongtis 
is  the  same  as  SeJxixtichthys  initsuhuriL  Except  for  the  larger  scales 
of  the  latter,  we  know  of  no  difference. 

{ohlongus^  oblong.) 

ig.  SEBASTICHTHYS  MITSUKURII  (Cramer). 

SehcLstes  ohlongus  (var.?)  SxEiNDAt'iiNER  and  Doderlein,  Denksehr.  Akad.  Wise. 

Wien,1884,  p.204;  Tokyo.— Nystrom,  Kong.  Vet.  Ak.,  1887,  p.  20;  Nagasaki. 
SebasUxfcH  luitsukurii  Cramer,  in  Jordan  and  Evennann,  Fish.  North  and  Middle 

Am.,  II,  1898,  p.  1831 ;  Tokyo,  based  on  the  description  given  by  Steindachner 

and  Doderlein. 

Head  2i  in  length;  depth  8.  F,yG  5  in  head;  snout  4|;  maxillary 
2tV;  interorbital  5^.  Dorsal  XIII,  12  to  14  (usually  12);  anal  HI,  7. 
Pores  of  lateral  line  40  to  42. 

Mouth  large,  maxillary  reaching  to  behind  eye.  Jaws  subequal  or 
the  lower  very  slightly  projecting.  Symphyseal  knob  scarcely  devel- 
oped.    Teeth  in  broad  bands  on  vomer  and  palatines.     Teeth  on  front 

«  Dr.  Boulenger  has  kindly  reexamine<l  the  types  of  Sebiistodes  oblongus.  He  finds 
that  they  agree  with  Dr.  Gunther*s  plate  in  showing  about  60  scales,  counting  oblique 
series  below  the  lateral  line.  Scales  58,  59,  00,  in  4  examples.  In  our  spiM'imens 
of  Sehastodes  mitsukurii  a  species  otherwise  verj'  similar  to  S.  ohlongus^  the  scalea 
counted  in  the  same  way,  number  from  42  to  46. 
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of  niandible  somewhat  raised  and  fitting  in  a  notch  in  maxillaries,  not, 
howev<M%  developed  in  a  knob.  Eye  small,  a  little  shorter  than  snout. 
JnterorV>ital  flat  sometimes  slightly  concaved  usually  unbroken  by 
ridges,  sometimes  with  slight  nearly  parallel  ridges  running  backward 
from  nasal  spines.  Cranial  ridges  all  low,  the  occipital  ridges  best 
developed.  Spines  sharp  but  lying  close  to  the  skin  and  not  promi- 
nent. Nasal,  postocular,  tympanic,  and  parietal  spines  present.  Pre- 
orbital  with  slight  i*ounded  lobes,  no  spines  present.  Preopercle 
spines  suhequally  spaced  or  the  two  upper  sometimes  closer  together 
than  others.  Gill-rakers  \;ery  short  and  blunt,  one-fourth  or  one-fifth 
diameter  of  eye,  12  or  13  developed  on  anterior  limb  of  arch. 

Dorsal  spines  longer  than  soft  rays,  the  fifth  2^  in  head;  next  to  last 
equals  snout;  last  4  in  head.  Notch  between  dorsals  i*ather  deep. 
Pectoral  rounded  the  lower  10  rays  unbranched,  its  tip  reaching 
slightly  past  ventrals  to  above  vent.  The  second  anal  spine  stronger 
and  as  long  as  third  3  in  head;  first  spine  half  as  long.  Tips  of  last 
dorsal  ra3's  reach  to  base  of  auxiliar}^  caudal  rays,  and  slightly  farther 
back  than  those  of  anal.     Caudal  rounded.     Peritoneum  white. 

Scales  ctenoid.  Soft  fins  except  ventrals  with  a  few  small  scales  at 
base.  Preorbital  scaled.  Mandible  and  maxillary  naked.  Body 
clouded  and  spotted  with  dark  brown,  these  spots  forming  4  or  5  more 
or  less  conspicuous  broken  crossbars.  Dark  bars  radiating  from  eye, 
especially  conspicuoas  in  small  specimens.  Rays  of  soft  fins  with  dark 
spots  which  do  not  involve  the  membrane.     All  fins  rather  dark. 

This  species,  which  must  be  extremely  close  to  SScustichthys  obl<m' 
gua^  we  found  abundant  about  the  Inland  Sea  of  Japan,  and  northward 
even  to  Hakodate.  Our  specimens  are  from  Hakodate,  Aomori,  Mat- 
sushima,  Tokyo,  Yokohama,  Onomichi,  Kobe,  and  Nagasaki.  It  may 
be  known  from  Sebn^tichtkyH  oblmufus  by  the  presence  of  but  45  cross 
rows  of  scales  instead  of  55  to  65.  It  is  perhaps  not  really  a  distinct 
species. 
(Named  for  Kakichi  Mitsukuri.) 

2o.  SEBASTICHTHYS  PACHYCEPHALUS  (Schlegcl). 

MURA  SOI   (BLOTCHED  R0CK-FI8H). 

SebasUs  pachycephalus  Schlegel,  Fauna  Japonica,  Poiss.,  1843,  p.  47,  pi.  xx,  fig.  3, 
Nagasaki. — ^?  Richardson,  Ichth.,  China,  1846,  p.  214;  Canton. — GtJNTHER, 
Cat.  Fish.,  II,  1860,  p.  97.— Steindachner,  Reise  Aurora,  1897,  p.  202,  Kobe. 

Head  2^  in  length;  depth  2i;  eye 4^  in  head;  maxillary  2^ ;  snout  4^. 
Dorsal  XIII,  13;  anal  Til,  7;  pores  of  late  ml  line,  30. 

liody  rather  deep,  deepest  under  first  spine  of  dorsal.  Mouth 
large,  maxillary  reaching  nearly  to  below  posterior  orbital  margin. 
Lower  jaw  included.  Teeth  in  moderate  bands,  wide  on  front  of  pre- 
maxillaries,  not  developed  in  a  knob  at  front  of  mandible.  Narrowest 
part  of  interorbital  space  just  behind  preocular  spine  three-lifths  eye. 
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Interorbital  deeply  conc4ive,  the  median  area  l)etween  supraocular 
ridges  flat  and  covered  with  small  scales.  Cranial  ridges  and  spines 
well  developed.  Nasal,  preoiuilar,  postoc*ular,  tympanic,  and  parietal 
spines  present.  Upper  2  preopercle  spines  the  largest;  all  except  the 
lower  one,  which  is  inclined  downward,  are  direx^ted  backward.  Gill- 
rakers  one-fourth  eye  in  lengfth;  12  developed  on  anterior  limb  of  arch. 

Pectoral  very  broad  and  rounded,  composed  of  17  rays,  the  lower  10 
very  much  swollen  and  unbranched;  its  tip  reaches  past  tips  of  ven- 
trals  to  above  front  of  anal.  Dorsal  spines  rather  low,  a  little  lower 
than  soft  rays,  the  fifth  spine  2^^  in  head,  tjje  last  spine  8,  next  to  last 
3i.  Second  anal  spine  a  little  longer  and  much  stronger  than  third, 
twice  as  long  as  first.     Caudal  rounded. 

Scales  everywhere  coarsely  ctenoid.  Preorbital,  maxillary,  and 
mandible  naked.  Small  scales  only  on  the  base  of  soft  fins.  Peri- 
toneum white. 

Black  or  dark  brown,  with  or  without  areas  of  gray.  Usually  a  pale 
area  under  spinous  dorsal,  which  in  the  fresh  state  is  with  golden- 
yellow  reticulations  and  spots;  a  second  light -yellowish  area  under 
front  of  soft  dorsal.  Fins  and  lower  parts  of  body  sometimes  pro- 
fusely covered  with  dark  round  spots.  Spots  on  breast  and  base  of 
pectorals  sometimes  round  and  distinct,  sometimes  diffused,  sometimes 
running  together,  leaving  this  region  dusky,  or  sometimes  entirely- 
absent,  leaving  this  region  cream  color.  Entire  body  sometimes 
uniform  dark  brown,  lighter  on  breast  and  in  front  of  pectoral,  with- 
out markings  of  any  kind. 

This  species  is  generally  common  in  southern  Japan,  our  specimens 
being  from  Wakanoura,  Kobe,  Hiroshima,  and  Shimonoseki.  It  is 
related  to  Sel)astod^  chrysotnelas  of  the  American  coast. 

Our  various  specimens,  though  differing  much  in  coloration  in  the 
extremes,  run  together  so  that  it  is  impossible  to  separate  them.  Ncne 
of  them  differ  in  anything  except  coloration. 

{naxvs^  thick;  Ke(t>aXrf^  head.) 

21.  SEBASTICHTHYS    ELEGANS  ( Stcindachncr  and  Dodcrlcin). 

SehitMes  €%arw  Steindachner  and DiiDERLEix,  Fisdie  Japans.,  Ill,  1884,  p.  205; 

Tagawa,  in  the  Inland  Sea  of  Japan. 
Sehastodes  elegans  Jordan  and  Evermann,  Fish.  N.  and  M.  A.,  II,  1898,  p.  1830 

(after  Steindaehner). 

Head  2^  in  length;  depth  2f ;  eye  4i  in  head;  snout  4f ;  maxillary 
2i;  int^rorbiUl  width  61;  dorsal  XIII,  12,  often  XIV,  12;  anal  HI, 
7;  pores  of  lateral  line  30. 

Mouth  rather  large,  the  maxillary  reaching  nearly  to  below  poste- 
rior border  of  eye.  Jaws  equal.  No  knob  at  symphysis.  Teeth  in 
moderate  bands.  Interorbital  deeply  concave,  the  supraorbital  edges 
raised.     Near  middle  of  interorbital  are  2  curved  longitudinal  ridges, 
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between  which  runs  a  very  narrow  deep  canal.  Cranial  ridges  and 
spines  well  developed.  Nasal,  preocular,  postocular,  tympanic,  and 
parietal  spines  present.  Preorbital  with  2  sharp  angles,  but  without 
spines.     Gill-rakers  ver}'^  short  and  blunt,  14  on  anterior  limb  of  arch. 

Dorsal  spines  variable  in  number,  13  to  14,  a  character  very  unusual 
in  this  group,  lower  than  dorsal  rays,  the  longest  3  in  the  head;  the 
next  to  the  last  3f ;  the  last  3i.  Notch  between  dorsals  not  very 
deep.  Pectoral  rounded,  the  lower  10  rays  not  branched,  reaching 
past  ventrals  and  slightly  past  vent.  Ventrals  reaching  to  vent. 
Second  anal  spine  stronger  and  longer  than  third,  2i  in  head;  tirst 
spine  one-half  length  of  second.  Tips  of  last  anal  rays  scarcely  reach- 
ing base  of  auxiliary  caudal  rays,  not  extending  so  far  back  as  dorsal 
rays.     Caudal  rounded. 

Scales  weakly  ctenoid.     Few  auxiliary  scales  present.     Mandible 


FlQ.  6. — SEBA8TICHTHY8  ELEOAN8. 

and  preorbital  naked.  Maxillary  with  a  few  embedded  scales  near 
anterior  end  only  (these  not  always  evident,  never  evident  without  the 
aid  of  the  lens,  and  after  specimen  has  been  out  of  alcohol  a  few 
minutes  and  has  become  slightly  dry).  Median  rays  of  pectoral  with 
fine  scales  nearly  to  their  tips.     Peritoneum  white. 

The  following  color  description  was  taken  from  a  fresh  specimen: 
Gray  much  mottled  with  darker  and  with  flesh  color.  Body  with  4 
diffuse  dark  cross  bands,  first  at  shoulder,  second  behind  pectoral, 
third  narrower;  more  distinct  under  soft  dorsal;  fourth  at  base  of 
caudal.  A  black  band  covering  top  of  head;  extending  on  cheeks. 
A  pale  preorbital  band  from  eye,  and  a  pale  band  on  preopercle  behind 
eve.  Lower  jaw  with  dark  spots.  Large  black  spot  at  angle  of 
mouth,  another  on  maxillary.  Belly  mottled  with  black.  Dorsal 
ohVe  and  a  dusky  shade  corresponding  with  body  bands;  first  2  spinels 
blact.     Tips  of  fins  flesh  color.     Caudal  flesh  color  at  base,  the  tenni- 
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nal  half  reddish,  with  broad  dark  base  made  of  3  or  4  bars.  Anal 
spines  scarlet,  barred  with  black.  Soft  dorsal  dusky  at  base  with  pale 
streaks,  tipped  with  flesh  color.  Ventral  colored  like  anal;  first  spine 
reddish,  the  thin  Aesh  color  at  tip  blackish,  paler  at  base.  Pectoral 
flesh  color  barred  with  blackish;  lower  rays  tinged  with  orange.  Pale 
shades  on  lower  fins  somewhat  tinged  with  golden. 

Here  described  from  specimens  from  Misaki  15  to  17  cm.  in  length. 

The  species  may  be  separated  from  S^astichthys  pa4ihycephalns 
(which  it  somewhat  resembles)  at  a  glance  by  the  narrow,  deep  chan- 
nel along  middle  of  interorbital.  The  area  between  raised  supraor- 
bital rims  in  8,  pachycephalus  is  wide  and  scaled  over. 

This  small  and  handsome  species,  like  the  preceding,  has  no  homo- 
logue  on  the  American  coast.  Our  specimens  are  from  rocky  shores 
about  Misaki,  Onomichi,  and  Miyajima.  About  the  famous  sacred 
island  of  Miyajima  it  is  especially  abundant. 

Table  of  dorsal  spines. 

Number  !  '  Number  I 

of  npeci- 1  Lcx^lity.  i  of  dorsal  { 

I    mens.  .  spines. 

2  I  Tokyo 14 

24      Misaki I  14 

3  !  Kobe '  14    I 

4  I  Miyajima I  14 

8     ....do I  13    ; 

3      Onomichi 13    ' 


4.  NEOSEBASTES  Guichenot. 
Neosebastes  Guichenot,  M^m.  Soc.  Nat.  Sci.,  Cherbourg,  XVI,  1868,  p.  83  (panda, ) 

This  genus  is  closely  allied  to  SSastickthys^  having  13  dorsal  spines, 
which  are  very  long  and  strong;  a  series  of  strong  spines  in  a  line 
from  edge  of  preorbital  across  suborbital  stay  and  preopercle;  a  long 
band  of  palatine  teeth;  armature  of  upper  parts  of  head  much  as  in 
Sehmtichthy8\  vertical  fins,  scaleless. 

Indian  seas. 

In  Guichenot's  arrangement  J^eosebastes  differs  from  Sebastes  in 
having  the  vertical  fins  scaleless  and  the  lower  rays  of  the  pectorals 
branched  like  the  upper  and  not  exserted.  This  latter  character  is 
not  found  in  the  Japanese  species,  N.  entaxis^  which  may  represent  a 
distinct  genus. 

(v£og,  new;  Sebastes.) 

22.  NEOSEBASTES  ENTAXIS  Jordan  and  Starks,  new  species. 

Head  2|  in  length;  depth  2f.  Dorsal  XIII,  9;  anal  III,  5  (or  6, 
counting  the  last  very  fine  ray).  Pores  in  lateral  line  31.  Eye  3i  in 
head;  interorbital  5^;  maxillary  2 J. 

Body  not  greatly  compressed,  the  back  slightly  elevated.  Mouth 
not  very  oblique,  the  front  of  premaxillary  well  below  level  of  lower 
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part  of  orbit.  Maxillary  extending  to  below  middle  of  e^'^e,  lower  jaw 
not  projecting,  a  knob  developed  at  symphysis.  Teeth  in  a  moderate 
band  on  lower  jaw,  in  a  broader  band  on  premaxillary,  l)ecoming  very 
broad  anteriorly.  Tip  of  mandible  fitting  into  a  toothless  notch  in 
front  of  premaxillaries.  but  without  a  knob  of  teeth.  Bands  of  teeth 
on  vomer  and  palatines  a  little  narrower  than  on  mandible.  Anterior 
nasal  with  a  large  backwtird-extending  flap.  Interorbital  deeply  con- 
cave, the  supraorbital  region  on  each  side  closely  scaled  and  sloping 
inward  and  downward  to  a  naked  median  channel,  which  runs  to  a 
point  anteriorly.  Eye  elliptical,  its  long  diameter  considerably^  longer 
than  snout.  Nasal  spines  small  and  sharp.  Preocular  margin  with  a 
pair  of  small  spines  on  each  side.  Supraocular  margin  with  5  or  (> 
small,  very  sharp  spines,  growing  larger  posteriorly.     Parietals  with 


PlO.  7. — NBOSEBAOTES  ENTAXI8. 

a  pair  of  very  sharp,  widely  diverged,  naked  ridges,  ending  in  spines. 
A  couples  of  spines  are  present  behind  the  upper  fourth  of  eye,  and 
farther  back,  slightly  above  them,  is  a  similar  spine  on  post-temporal. 
Preorbital  with  a  bunch  of  2  or  3  spines  on  its  anterior  edge,  pointing 
forward,  and  3  sharp,  hooked  spines  pointing  backward  along  the 
rest  of  its  lower  edge.  A  row  of  sharp  spines  inclined  backward  from 
preorbital  to  preopercle,  the  first  large  one  on  center  of  preorbital 
preceded  by  1  or  2  tiny  ones;  2  or  3  under  anterior  half  of  eye,  one 
recumbent  upon  another;  a  similar  group  under  posterior  part  of  e}  e, 
having  an  interval  between;  a  very  long,  sharp  spine  on  preopercle, 
its  point  nearly  reaching  edge  of  opercle,  a  secondary  ridge  and  spine 
developed  on  its  base.  Edge  of  preopercle  with  3  smaller  spines 
below,  growing  smaller  downward.     Opercle  with  2  spines;  the  upper 
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one  moderate  in  size,  inclined  somewhat  upward,  not  preceded  by  a 
ridge;  the  lower  one  is  long  and  sharp,  pointing  straight  backward 
and  pre(*eded  by  a  shai'p,  naked  ridge,  which  runs  nearly  across  the 
whole  length  of  opercle.  Eight  gill  rakers  developed  on  anterior 
limb  of  arch,  the  longest  one-third  the  long  diameter  of  eye. 

Scales  ctenoid,  though  not  roughly.  Lateral  line  anteriorly  raised 
in  a  low  ridge.  Head  with  scales  to  tip  of  snout;  preorbital,  inter- 
orbital,  suborbital  regions  and  nape  with  line,  crowded,  irre,gular 
scales;  scales  more  regular  and  larger  on  cheek  and  opercle;  inter- 
opercle  and  maxillary  with  scales;  branchiostegal  region  and  nmndiUe 
naked;  the  latter  with  a  great  many  pores  scattei-ed  irregularly  over 
it;  opercle  with  a  naked  flap  above;  upper  opercle  spine.     Fins  naked. 

Pectoral  scarcely  reaching  front  of  anal  (slightly  past  in  cotype);  it 
has  13  branched  rays  and  8  simple  ones;  the  fourth  or  fifth  ray  from 
the  uppermost  the  longest.  Ventrals  rather  wide  apart,  not  reaching 
to  vent.  Dorsal  and  anal  spines  each  with  a  channel  along  its  side, 
reaching  its  entire  length.  Third  dorsal  spine  the  longest,  3^  in  entire 
length  without  caudal;  the  first  scarcely  half  as  long,  equal  to  the 
thirteenth;  the  twelfth  three-fifths  eye.  Longest  dorsal  rays  2i  in 
head.  Second  anal  spine  much  stronger  and  longer  than  third,  2Jt  in 
head;  the  first  If  in  second.  Caudal  truncate.  Peritoneum  white. 
Color,  light  below,  mottled  with  fine  lines  and  spots  on  sides  and  back. 
Pectoral  dark,  the  color  solid  above,  with  white  spots  below.  Anal 
with  white  spots  on  a  dusk}^  ground.  Soft  dorsal  and  anal  rays  crossed 
with  dark  lines.  Spinous  dorsal  mottled.  This  species  is  koowa  to 
us  from  two  fine  specimens,  the  one  from  Chosu,  in  Shimosa,  the  other 
from  Mi^aki.  From  the  first  the  drawing  is  taken.  The  species  is 
known  locally  as  Kasago. 

The  type  is  from  Misaki.  It  is  17  cm.  in  length  and  is  numbered 
7367.  Ichthyological  collections,  Leland  Stanford  Junior  University 
Museum.  The  cotype  from  Chosu  is  numbered  50906  in  the  United 
States  National  Museum. 

{ivrdSi?^  in  array,  from  the  rank  of  spines.) 

B.  THYSANICHTHYS  Jordan  and  Starks. 

Jliysanichthya  Jordan  and  Starks,  new  genus  {crossotus). 

This  genus  differs  from  Sehastod^s  chiefly  in  having  dermal  filaments 
on  head  and  along  lateral  line;  no  enlarged  spine  on  edge  of  preopercle 
or  ridge  on  opercle.  It  has  teeth  on  the  palatines;  13  dorsal  spines; 
well-developed  spines  on  top  of  head,  along  suborbitals,  and  edge  of 
preopercle. 

Species  of  small  size  and  bright  colors. 

(Svcrdvog^  a  fringe;  ix^vg^  fish.) 
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23.  THYSANICHTHYS  CROSSOTUS  Jordan  and  Starks,  new  species. 

Head  2^  in  length  without  caudal;  depth  2|.  Dorsal  Xlll,  11; 
anal  III,  5.  Pores  of  lateral  line  23.  Eye  3|  in  head;  maxillary  2i; 
interorbital  5^. 

Lower  jaw  not  projecting.  Symphysis  with  a  knob.  Maxillary 
reaching  to  below  middle  of  eye.  Anterior  end  of  premaxillaries  on  a 
level  with  or  slightly  above  lower  margin  of  orbit.  Teeth  in  rather 
broad  bands  on  jaws;  in  narrower  bands  on  palatines  and  vomer;  teeth 
developed  in  a  knob  at  tip  of  mandible,  which  fits  in  a  toothless  notch 
at  front  of  premaxillaries.  Interorbital  deeply  concave  and  covered 
with  s<*ales,  and  with  a  pair  of  interorbital  ridges  with  a  moderate 
channel  between  them.     Cranial  spines  large  and  more  erect  than  in 
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the  genus  SSdstichthys^  not  preceded  by  ridges  even  at  occiput.  Nasal, 
preocular,  supraocular,  postocular,  tympanic,  parietal,  and  nuchal 
spines  present.  Preorbital  with  3  lobes,  the  anterior  one  broadly 
rounded,  the  others  angulated,  but  without  spines.  A  ridge  of  3  low 
spines  extends  along  suborbitals.  Preopercle  with  5  spines,  the  upper 
3  sharp,  the  others  blunt,  the  uppennost  one  hooked  upward.  Two 
hundred  spines  present,  rather  close  together.  Opercle  with  2  spines 
of  equal  size,  the  upper  one  inclined  slightly  upward.  Spines  on  top 
of  head  each  with  a  long  filament  behind;  the  longest  ones  half  eye  in 
length.  Similar  filaments  behind  the  preorbital  lobes,  the  spines  on 
suborbitals,  the  three  upper  spines  on  preopercle,  and  a  fringe  of  them 
along  lateral  line.  Gill  rakers  very  short,  about  one-fourth  diameter 
of  pupil,  7  of  them  developed  on  anterior  limb  of  arch. 

Scales  roughly  ctenoid.     Lateral  line  j'unning  in  a  crooked  line. 
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Upper  parts  of  bead  with  scales  to  tip  of  snout.  Maxillary  and  pre- 
orbital  with  scales.  Suborbital  and  mandible  naked,  the  latter  with 
three  large  pores  on  its  lower  side.  Base  of  pectoral  caudal  and  soft 
dorsal  with  scales;  other  fins  naked.  Pectoral  reaching  to  above  l>ase 
of  third  anal  spine;  it  has  10  simple  rays  and  7  branched  ones.  Ventrals 
barely  reaching  to  front  of  anal.  Dorsal  and  anal  spines  each  with  a 
longitudinal  channel,  as  in  the  genus  Neosehastes,  The  anterior  dorsal 
spines  strongly  curved.  Third,  fourth,  and  fifth  dorsal  spines  of 
about  equal  length,  2i  in  head;  the  thirteenth  higher  than  the  twelfth 
by  half  the  diameter  of  the  pupil.  Second  anal  spine  much  stronger 
and  larger  than  third,  nearly  as  long  as  soft  rays,  1|  in  head;  the  third 
2f ;  the  first  2i  in  the  second.     Peritoneum  white. 

Color  in  spirits:  Body  and  fins  with  little  color  remaining.  Indica- 
tions of  a  dusky  blotch  under  first  dorsal  spine,  one  under  middle  of 
spinous  dorsal  and  one  under  last  spine.  A  black  spot  on  spinous 
dorsal  from  ninth  to  twelfth  spine;  fins  otherwise  colorless. 

This  species  is  known  to  us  from  a  single  example,  85  mm.  long, 
dredged  by  the  IT.  S.  Fish  Conmiission  steamer  Aliatross  at  Station 
3720,  in  Suruga  Bay,  off  Ose  Point,  in  63  fathoms.  It  is  numbered  in 
the  U.  S.  National  Museum  50907. 

(Kpo<T(TQjrdg^  fringed.) 

6.   SEBASTISCUS  Jordan   and   Starks,   new   genus. 
Seha^iscus  Jordan  and  Starks,  new  genus  (marmoratus). 

This  genus  is  based  on  species  having  the  external  appearance  of 
Sehastodes  and  much  resemblance  to  the  subgeneric  group  called 
Pteropodns^  but  having  but  12  spines  in  the  dorsal  fin  and  the  vertebra 
10+1-1:= 24,  agreeing  in  these  regards  with  Scorpaena.  From  Heli- 
colemuH^  SehaMiscits  differs,  solely,  perhaps,  in  the  presence  of  a  well- 
developed  air  bladder.  Peritoneum  pale.  The  two  known  species 
are  very  much  alike  and  both  very  abundant  in  Japan. 

{(js^aariaKo^^  a  diminutive  form,  from  Sebastes.) 

a.  Color  olivaceous,  mottled  with  darker;  no  spine  below  eye;  shore  species. 

marmoraiuSy  24. 

aa.  Color  rose  red.  marbled  with  golden  and  violet;  a  small  spine  close  below  lower 

margin  of  eye;  species  inhabiting  deeper  wafer alhofasciaiujif  25. 

24.  SEBASTISCUS  MARMORATUS  (Cuvier  and  Valenciennes). 

KASAGO. 
ASfftasUs  77iarmoratti8  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  345; 
Japan,  Coll.  Langs<lorf. — Schlegel,  Fauna  Japonica,  1843,  p.  46,  i>l.  xxi,  fig. 
1,  2;   Nagasaki.— GtJNTHER,  Cat.  Fish,  II,  1860,  p.   104;   Japan,  China.— 
Steindaciiner,  Fische  Japans,  III,   1884,  p.  32;  Tokyo. — Nystrom,  Kong. 
Vet.  Handl.,  1887,  p.  20;   Nagasaki.— Ishikawa,  Prel.    Cat,  1897,  p.  51; 
Fukushima,  Tokyo,  Kii. 
JMicolenun  marmoratm  Jordan  and  Snyder,  Check  List,  1901,  p.  98;  Hakixlate. 
Sebastes  cramspinis  DQderlein,  Fische  Japans,  III,  1884,  p.  32;  Tokyo. 
f  Sebastes  sinensis  McClelland,  Calcutta  Joum.  Nat.  Hist,  IV,  1843,  p.  397,  pi. 
XXI,  fig.  3;  Chusan,  China. 
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Head  2|  in  length  without  caudal;  depth  2|.  Dorsal  XII,  12;  anal 
III,  5.  Pores  in  lateral  line  46.  Eye  4i  in  head;  maxillary  2i;  inter- 
orbital  half  orbit. 

Jaws  equal,  or  the  lower  slightly  included.  Symphyseal  knob 
slight.  Maxillary  nearly  reaching  to  below  posterior  margin  of  eye. 
Teeth  in  rather  wide  bands,  very  wide  at  front  of  premaxillaries,  nar- 
rower on  vomer  and  palatines;  in  a  V-shaped  band  on  vomer.  Cranial 
spines  high  and  sharp;  nasal,  preocular,  superocular,  postocular, 
tympanic,  coronal,  parietal,  and  nuchal  spines  present;  coronal  spines 
ending  just  anterior  to  a  line  between  tips  of  tympanic  spines.  Occipi- 
tal ridges  high.  A  small  dermal  filament  usually  present  behind  each 
of  the  parietal,  nuchal,  and  superocular  spines.  Interorbital  deeply 
concave;  the  interobital  ridges  end  behind  in  the  coronal  spines  and 
have  a  deep  channel  between  them,  which  is  narrow  between  eyes  and 
grows  wider  l)etween  coronal  spines.  Preorbital  with  a  spine  on  its 
posterior  lower  c<lge  and  2  very  low  lobes  anteriorly.  Preopercle 
spines  moderately  shai-p,  the  upper  3  directed  backward,  the  lower  2 
downward  and  backward;  the  next  to  the  upper  the  largest.  Opercle 
with  2  flat  spines,  the  upper  one  directed  slightly  upward.  Gill- 
rakers  short,  in  length  about  one-fourth  eye,  13  to  15  on  anterior  limb 
of  arch,  counting  3  or  4  anterior  tubercles. 

Scales  everywhere  ctenoid,  except  on  breast.  Pectoral  with  scales 
extending  about  half  the  length  of  median  rays;  other  fins  except 
ventrals  with  fine  scales  at  the  base.  Maxillary,  preorbital,  mandible, 
and  branchiostegals  naked;  suboperde  naked  except  at  its  posterior  end. 

Pectoral  with  18  rays,  an  equal  number  simple  and  branched,  the 
former  projecting  beyond  the  others;  the  upper  posterior  edge  of  the 
fin  usually  concave,  sometimes  obliquely  truncate;  pectoml  reaching 
past  tips  of  ventrals,  usually  but  slightly,  sometimes  nearly  to  front 
of  anal.  Fourth  dorsal  spine  3  in  head;  the  eleventh  3f ;  the  twelfth 
H.  Dorsal  spines  a  little  lower  than  the  soft  rays.  Anal  spines  all 
stout,  the  second  stronger  and  a  little  longer  than  third,  which  is  2i 
in  head  and  twice  as  long  as  first  spine;  the  spines  considerably  shorter 
than  the  soft  rays.  Caudal  truncate,  or  very  slightly  rounded.  Peri- 
toneum white. 

Color  in  spirits:  Dark  brown  on  back,  belly  white  or  light  brown; 
5  light  spots  along  back  at  base  of  dorsals,  one  below  fourth  and  fifth 
spines,  one  l)elovv  seventh  and  eighth,  one  below  last  spines  and  first 
rays,  one  below  middle  rays,  and  one  on  caudal  peduncle  behind 
last  ray;  the  dark-brown  area  between  the  spots  with  its  edges  usually 
darker  and  sometimes  extending  up  on  the  dorsal;  ))elow,  marbled 
with  brown;  soft  fins  brown,  and  with  white  spots,  giving  fins  the 
appearance  of  having  crossbars  of  white  and  brown;  fins  in  some 
specimens  nearly  colorless.  Other  specimens  have  acellated  light 
spotfi  scattered  over  the  sides. 
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The  following  color  note  was  taken  from  a  specimen  in  a  fresh  state: 
Head  and  body  above  brassy,  changing  to  light  carmine  below;  spots 
on  body  light  olive  green  (bluish  in  life);  spots  at  base  of  dorsal  red- 
dish yellow;  fins  all  suffused  with  carmine;  spots  on  dorsal  and  anal 
same  as  on  body;  caudal  spots  whitish. 

This  species  is  one  of  the  most  abundant  of  the  shore  fishes  of  Japian, 
and  varies  widely  in  color,  according  to  depth  and  condition.  The 
whitish  spots  along  the  base  of  the  dorsal  and  the  dark  dots  or  bars 
on  the  pectoral  are  very  constant. 

Sebast lexis  alhofasciatus^  closely  resembles  it,  but  may  be  known 
by  the  bright  red  coloration  and  the  presence  of  the  small  spine  below 
the  eye,  which  is  wanting  in  SSastiens  marmoratuH, 

This  species  is  known  everywhere  as  Kasago.  Our  specimens  are 
from  Hakodate,  Same,  Tokyo,  Misaki,  Sagami  Bay,  Enoshima,  Suniga 
Bay,  Kobe,  Hiroshima,  Wakanoura,  and  Nagasaki  It  was  dredged 
by  the  U.  S.  Fish  Commission  steamer  Albatross  in  Suruga  Bay,  at 
station  3718,  off  Ose  Point,  in  65  fathoms. 

{ma/rmaratus^  marbled.) 

25.  SEBASTISCUS  ALBOFASCIATUS  (Lac^p^de). 
AKAKASAGO  (RED  ROCK-FISH). 

Ilolocentrus  albofa^ciatus  Lac^pede,  Hist.  Nat.  Poise.,  IV,  1802,  p.  372;  Japan; 

ffom  a  specimen  in  Mus.  Berlin;  coll.  Langdorf. 
Sebastes  albofasciatus  CrviER  and  Valenciennes,  Hist.  Nat.  Poiss.,   IV,  1829, 

p.  344;  after  same  specimen. 

Head  2^  in  length  without  caudal;  depth  3.  Dorsal  XII,  12;  anal 
III,  5.  Pores  in  lateral  line,  48.  Eye  3J  in  head;  interorbital  width 
7;  maxillary  2^. 

This  species  differs  but  little  from  Sd>astiscus  viarrnoratus.  The 
cranial  spines  are  usually  sharper,  and  the  ridges  a  little  more  acute; 
at  the  lower  rim  of  the  orbit  on  the  upper  edge  of  the  suborbital  stay, 
is  a  sharp  spine,  directed  backward  and  slightly  upward,  which  is 
entirely  absent  in  8,  manrKyrattts;  the  eye  is  larger  and  the  upper 
simple  rays  of  the  pectoral  slightly  more  produced,  their  tips  always 
extending  well  past  tips  of  ventrals. 

The  alcoholic  specimens  are  more  nearly  colorless;  they  have  a  few 
dusky  spots  on  upper  pectoral  rays,  and  the  brown  color  on  back 
between  light  six)ts,  extends  slightly  on  dorsals;  fins  otherwise  color- 
less; the  slight  spots  on  back  instead  of  being  yellowish,  like  an 
alcoholic  fish  without  pigment,  as  in  S.  marinoratus^  are  with  dead 
white  pigment. 

The  following  colors  are  shown  by  fresh  specimens: 

Bright  scarlet  with  dark  olive  shades  on  back;  the  pale  blotches  on 
sides  of  back  violet  or  lilac;  membrane  of  ventrals,  anal  and  caudal 
lobes  above  and  below  bright  lilac  violet;  fins  otherwise  orange;  the 
membrane  of  the  dorsal  tipped  with  violet;  pectorals  pale,  with  dark 
olive  dots,  toward  the  tip. 
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This  specimen  is  from  station  3715,  oflf  Ose  Point,  Suruga  Bay,  ^S 
to  65  fiathoms\ 

Bod\'  and  head  above  vermilion  red  with  reticulations  of  bright 
lemon  yellow.  Below  whitish,  clouded  with  red.  Soft  dorsal,  caudal 
and  anal  with  yellow;  pectoral  with  some  dark  spots  toward  the  tip, 
the  fin  shaded  with  bright  violet.     This  specimen  is  from  Nagasaki. 

This  species  lives  in  deeper  water  than  Sehasfiscus  mamurratu^^  and 
is  almost  equally  common,  though  not  nearly  so  ofteiTseen  in  the  mar- 
kets. Through  the  kindness  of  Dr.  Hilgendorf  we  have  received  a 
description  of  Lac^pede's  original  type,  which  is  evidently  identical 
with  this  species.  Our  specimens  are  from  Tokyo,  Misaki,  Awa, 
Wakanoura,  Nagasaki,  and  from  the  following  dredging  stations  of 
the  U.  S.  Fish  Commission  steamer  AJhatross:  3707,  Ose  Point, 
Suniga  Ba3%  63  to  75  fathoms;  3714,  same  locality,  48  to  t>0  fathoms; 
3715,  same  locality,  ^  to  65  fathoms;  3720,  same  locality,  (53  fathoms; 
3730,  Owai  Point,  Totomi  Bay,  34  fathoms;  3734,  same  locality,  48  to 
36  fathoms. 

This  species  can  be  almost  always  known  at  sight  by  the  blackish 
dots  or  bars  on  the  pectoral,  wanting  in  all  species  of  HeltcohmiH^  and 
by  the  little  spine  under  the  eye,  wanting  in  S,  laarmorahis.  Like 
S^xjstisetis  inarmoratvs^  and  unlike  the  species  of  Ilelli^ol^mim^  it  pos- 
s^ses  a  large  air  bladder. 

(aSms^  white;  fasciatm  banded,  but  the  markings  are  pink  and 
golden.) 

7.  HELICOLENUS  Goode  and  Bean. 

HeliGoUnu*  Goode  and  Bkan,  Oceanic  Ichth.,  1896,  p.  248  {dactyloptenis) . 

Body  oblong,  somewhat  compressed;  head  large,  ctenoid  scales  on 
its  tip,  and  on  cheeks  and  opercles;  several  series  of  spinous  ridges  on 
head,  but  no  occipital  pit;  mouth  large  with  bands  of  villiform  teeth 
on  jaws,  vomer,  and  palatines.  Dorsal  fin  continuous,  not  deeply 
notched,  with  stout  spines  and  10  to  12  rays;  anal  with  3  spines  and  6 
rays;  pectoral  broad,  fan-shaped,  with  rays  arranged  in  three  groups, 
the  first  of  2  simple  rays,  the  second  of  8  or  0  branched  rays,  the 
third  of  8  simple  rays,  sometimes  prolonged,  with  their  tips  more  or 
less  free  from  membrane;  soft  dorsal  with  tips  free  from  mem})rane; 
suborbital  keel  smooth,  or  nearly  so;  preorbital  with  spines  small  and 
hidden  beneath  the  skin.  Vertebrse  10  +  14  =  24;  no  air  bladder. 
Peritoneum  black.  Atlantic.  Very  close  to  Sa/rpama^  differing  only 
in  the  SehastenAxke^  cranium.  From  SeboHticlithyH  it  is  distinguished  by 
the  smaller  number  of  vertebrae,  by  the  presence  of  but  12  dorsal 
spines,  as  also  by  the  entire  absence  of  the  air  bladder. 

(^A./zfog,  strong;  ooKivrf^  elbow,  arm.) 

«.  Poeterior  edge  of  eye  without  spine;  mouth  black;  body  with  3  wide  diffuse  green 

or  red  bands dactifltfpter^is,  2(>. 

an.  Posterior  edge  of  eye  with  a  spine;  two  spinea  under  the  eye. .  .emblemarms,  27. 
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26.  HELICOLENUS  DACTYLOPTERUS  (De  La  Roche). 

Scorpcena  dactyhptera  De  La  Roche,  Ann.  Mas.,  XIII,  1809,  pi.  xxii,  fijar-  2; 

Ivica,  Barcelona. — Risso,  Ichthyol.  de  Nice,  1810,  p.  186. — Gunther,  Clial- 

lenger  Report,  I,  1880,  Pt.  6,  p.  6. — Jordan  and  Gilbert,  Synopsis,  1883, 

p.  679. 
Sehiistes  dactyloptems  Gt*NTHER,  Cat.,  Ill,  1860,  p.  99. 
Sehastopolus  dactylopterus,  Goode  and  Bean,  Bull.  Mus.  Conip.  Zool.,  X,  1883, 

No.  5,  p.  214. 
Helicolenm  dactylopterm  Goode  and  Bean,  Oceanic  Ichthyolop:y,  1896,  p.  249, 

pi.  Lxviii,  fig.  244. 
Sebaxles  impenalis  Ci^^ier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  336; 
*  Nice. 

Sebasies  hilgendorfi  DOderlein,  Fische  Japans,  IV,  1884,  p.  34;  Tokyo. 

Head  2i  to  2f  in  length  without  caudal ;  depth  2f  to  3.  Dorsal  XII, 
12;  anal,  HI,  5.  Pores  of  lateral  line  26;  oblique  series  of  scales 
below  lateral  line  running  downward  and  backward,  41.  Eye  2^  to  3J 
in  head;  maxillary  2  to  2 J;  interorbital  width,  8. 

Mouth  large,  the  maxillary  nearly  or  quite  reaching  to  below  pos- 
terior margin  of  eye.  Lower  jaw  but  slightly  projecting;  syniphy- 
seal  knob  small  and  sharp;  tip  of  lower  jaw  fits  in  a  vostral  notch. 
Bands  of  teeth  of  moderate  width,  rather  wide  at  tip  of  premaxillaries. 
Interorbital  space  very  narrow  and  deeply  concave,  not  narrowest  just 
behind  preoculars,  but  nearly  parallel  for  nearly  half  its  anterior 
length.  A  pair  of  ridges  running  very  close  to  edge  of  superorbital 
edge,  between  them  a  wide,  deep  channel.  Cranial  spines  small  and 
sharp,  scarcely  elevated;  nasal,  preocular,  superocular,  postocular, 
tympanic,  parietal,  and  nuchal  spines  present;  supraocular,  postocu- 
lar, and  tympanic  in  line  with  each  other  and  with  supraorbital  ridge. 
Suborbital  ridge  rather  narrow  and  sharp,  and  with  scarcely  percepti- 
ble spines.  Preopercle  spines  divergent,  the  next  to  the  upper  one 
the  largest.  Preorbital  with  2  or  3  very  low  lobes,  but  without  angles 
or  spines.  Gill-i*akers  small,  16  on  anterior  limb  of  arch,  the  longest 
three-fourths  of  interorbital  width. 

Scales  weakly  ctenoid;  maxillary,  mandible,  preorbital,  and  intero- 
perclc  naked. 

Fourth  dorsal  spine  2|  to  2|  in  head;  the  twelfth,  4;  the  eleventh,  5. 
Second  anal  spine  stronger,  but  of  equal  length  to  third;  in  the 
declined  tin,  the  latter  projects  slightly  beyond  the  second;  the  second 
3  to  3^^  in  head;  the  first  one-third  of  second;  the  anal  rays  one-third 
or  one-fourth  of  second  spine  longer  than  spines.  Pectoral  reaches 
just  past  tips  of  ventrals;  the  first  2  upper  rays  simple,  the  next  9 
branched,  and  the  lower  8  simple,  the  longest  ones  projecting  slightly 
beyond  the  branched  rays;  the  posterior  outline  of  the  branched  ravs, 
when  fin  is  spread,  obliquely  truncated.     Peritoneum  black. 

A  few  dusky  markings  on  back  usually  outlining  light  spots  just 
below  base  of  dorsals,  placed  as  in  species  of   Sebastwcus;    a  dark 
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shade  sometimes  present  on  opercle,  caused  by  dusky  lining,  showing 
through.  No  other  color  on  alcoholic  specimens.  The  following  color 
was  taken  from  a  fresh  specimen:  Bright  crimson  with  vague  paler 
shades  on  back  and  red  shades  from  eye.  Pectoral  blood  red;  other 
fins  red,  but  paler. 

Here  described  from  specimens  from  16  to  22  cm.  in  length  from 
Misaki. 

It  is  with  much  doubt  that  we  identify  this  species  with  the  Mediter- 
ranean form,  but  having  no  specimens  from  the  Atlantic  side,  and 
being  unable  to  find  sufficient  characters  in  current  descriptions,  we 
can  not  do  otherwise. 

It  is  common  in  the  deeper  waters  off  Misaki  and  Awa.  We  have 
many  specimens  from  Misaki,  Tokyo  market,  Sagami  Bay,  Suruga 
Bay,  these  last  dredged  by  the  U.  S.  Fish  Commission  stesLUxer  Alba- 
tntHs.  The  stations  are:  3698,  Manazuru  Point,  Sagami  Bay,  501  to  749 
fathoms;  3717,  Ose  Point,  Suruga  Bay,  68  to  65  fathoms,  and  3719, 
same  locality,  90  to  70  fathoms. 

{SaKTvkos^  finger;  Trrepov^  fin.) 

27.  HELICOLENUS  EMBLEMARIUS  Jordan  and  Starks,  new  species. 

Head  2i  in  length  without  caudal;  depth,  2^.  Dorsal  XII,  12  or  13; 
anal  lU,  7  counting  last  slender  one.  Pores  of  lateral  line,  28;  oblique 
series  of  scales  below  lateral  line,  40.  Eye,  2f  to  3  in  head;  least  inter- 
orbital  width,  7;  maxillary,  2|. 

Tip  of  mandible  not  projecting;  symphyseal  knob  but  little  devel- 
oped. Mouth  moderate,  the  maxillary  scarcely  reaching  to  below 
posterior  edge  of  pupil.  Teeth  in  rather  narrow  bands  on  jaws,  very 
narrow  on  ^latines  and  vomer;  front  of  premaxillaries  with  scarcely 
a  notch,  the  bands  of  teeth  of  each  side  nearly  touching;  palatine  bands 
toward  anterior  ends  tunied  rather  sharply  inward  to  vomer.  Cranial 
spines  strong  and  erect.  Nasal,  preocular,  supraocular,  postocular, 
tympanic,  coronal,  parietal,  and  nuchal  spines  present;  coronal  spines 
rather  small,  blunt  in  the  largest  specimens;  all  of  the  spines  growing 
blunter  and  less  erect  with  age;  in  the  larger  specimens  a  spine  or 
tubercle  of  bone  developed  laterally  on  supraorbital  margin  between 
pre  and  super  ocular  spines.  Suborbital  margin  a  sharp  ridge,  broken 
up  into  2  sharp,  backward  directed  spines.  Posterior,  upper  margin 
of  orbit  with  a  blunt  tubercle  developed,  sometimes  paired  on  one  or 
both  sides.  Preopercle  with  5  spines,  the  second  and  third  from  the 
lowest  the  largest,  the  lowest  hooked  forward.  Opercle  with  2  flat 
spines  not  preceded  by  ridges.  Preorbital  with  an  anterior,  very  low, 
rounded  lobe,  behind  it  a  large  double  spine,  and  at  the  posterior  end 
either  a  similar  one,  or  a  single  spine,  sometimes  double  on  one  side 
and  single  on  the  other  of  the  same  specimen.  Interobital  concave; 
narrowest  just  behind  preocular  spines;  growing  rapidly  wider  pos- 
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teriorly,  the  sides  nowhere  parallel;  a  pair  of  interocular  ridges  with 
a  moderately  wide  channel  between  them.  Gill-rakers,  17;  the  long- 
est 4i  in  postocular  part  of  head. 

Pectoral  reaching  to  front  of  anal  or  slightly  past;  lower  9  rays 
simple,  the  other  9  rays  branched,  except  the  upper  1  or  2,  which  are 
simple.  Ventrals  not  reaching  anal.  Third  dorsal  spine  2J  in  head; 
fourth  ^\\  last  3f ;  next  to  last  5;  spines  much  longer  than  rays. 
Longest  anal  spines  but  little  shorter  than  soft  rays;  the  second  much 
stronger  and  as  long,  or  sometimes  longer,  than  third;  second  spine  2i 
in  head;  first  spine  half  as  long.  Caudal  slightly  rounded.  Peritoneum 
black.  Color  in  life  bright  red,  with  broad  cross-bands  of  deep  crimson 
extending  on  the  fins,  the  color  almost  exactly  that  of  the  "Spanish 


FUi.  9.— Helicolknus  emblkmarius. 


flag,"  Sehastiehthys  rubrivinctivs  of  the  California  coast.  Alcoholic 
specimens  colorless,  except  sometimes  margin  of  membrane  between 
dorsal  spines  is  dusky. 

This  species  may  be  at  once  known  from  Ilellcolanis  dactyl^pterus 
by  the  large  erect  cranial  spines;  the  spines  on  orbital  rim  below  and 
behind;  the  large  preorbital  spines;  the  presence  of  coronal  spines; 
the  wider  interorbital  space,  which  is  narrowest  just  behind  preocular 
spines  and  grows  i*apidly  wider  behind;  and  by  the  anal  spines  being 
but  little  shorter  than  tlie  soft  rays. 

Unfortunately,  the  specimen  here  figured  has  but  11  doi-sal  spines, 
the  first  }>eing  obsolete,  the  first  developed  spine  higher  than  usual, 
and  the  blunt  spine  at  upper  posterior  orbital  margin  is  not  developed. 

The  type  18  cm.  long  from  Okinose  near  Misaki.     It  is  numbered 
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7364,  lehthyological  collections,  Leland  Stanford  Junior  University 
Museum.     Cotypes  bear  the  number  50908,  U.  S.  National  Museum. 

Several  other  specimens,  all  with  12  dorsal  spines,  were  taken  for  us 
by  Kumakiehi  Aoki  off  Misaki  with  long  lines.  The  largest  specimen 
is  25  cm.  in  length. 

{i^fiXs^a^  flag.) 

8.  SCORP^«NA  (Artedi)  Linnaeus. 

Smrpstna  Artedi,  Genera,  17,  XX,  1738,  p.  47. 

Scorpiena  Linn^us,  Syst.  Nat,  10th  ed.,  1758,  p.  266,  (porcus)  (breast  almost 

naked). 
Paragcorpama   Blreker,  Versl.  Ak.  Amst.,  (2),  IX,  1876,  Pt  3,  p.  296  (pida) 

(species  with  the  breast  scaly). 

Body  oblong,  somewhat  compressed.  Head  large,  not  much  com- 
pressed, naked  above,  and  more  or  less  uneven  with  spinous  ridges, 
often  with  dermal  flaps.  Mouth  large,  with  bands  of  villiform  teeth 
on  jaws,  vomer,  and  palatines.  Scales  mostly  ctenoid,  of  moderate  size, 
often  with  skinny  flaps.  Doi^sal  fin  with  12  stout  spines;  anal  with  3 
spines,  the  second  commonly  the  longest;  pectorals  large,  rounded,  the 
Imse  usually  procurrent;  some  or  all  of  the  upper  i-ays  divided,  the 
lower  simple;  ventrals  inserted  behind  pectorals.  No  air  bladder. 
Vertebrae  10+  14  =  24.  Species  numerous  in  the  tropical  seas;  fishes 
of  singular  forms  and  bright  colors;  the  variation  in  squamation  and 
armature  very  great,  but,  as  in  most  similar  cases,  it  is  not  easy  to  find 
definite  characters  for  subdivision. 

{(TKopTtaiva^  the  ancient  (generic)  name  of  Scorpama  8C7*qfa^  from 
(TKopTriog^  scoipion,  in  allusion  to  the  dorsal  spines,  which  inflict  a 
very  painful,  sting-like  wound.) 

a,  Interorbital  space  relatively  narrow  and  deeply  concave;  no  flap  on  inner  base  of 
pectoral. 
6.  Head  about  24  in  length. 
r.  Maxillary  reaching  a  little  past  posterior  edge  of  pupil.    Scales  40.  .fimbriata,  28. 

cr.  Maxillary  not  reaching  as  far  as  middle  of  eye.     Scales  45 tniostomay  29. 

fib.  Head  about  2i  in  length;  maxillary  reaching  nearly  to  posterior  margin  of 

eye onaria^  30. 

aa.  Interorbital  8j>ace   wide  and  shallow;  a  flat  flap  on  inner  l>ase  of  pectoral. 
Scales  41 izensis,  31. 

28.  SCORP^NA  FIMBRIATA  Doderlein. 

Scorj)sma  fimbriaUi   Steindaciiner  and  DOderleix,   Fische  Japans,    III,   1884, 
p.  195;  off  '^okyo. 

Head  2iin  length  without  caudal;  depth  2^.  Dorsal  "Kll^  10;  anal 
III,  6.  Pores  in  lateral  line  22;  scales  40,  counting  subvertical  series 
al)ove  lateral  line.     Eye  4  in  head;  maxillary  2i;  interorbital  space?. 

Head  rather  short.  Mouth  modemte,  the  maxillary  reaching  but 
little  past  posterior  edge  of  pupil.  Jaws  equal.  Knob  at  symphysis 
moderate.     Teeth  in  narrow  bands  on  jaws,  narrower  on  palatines  and 
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vomer.  Cranial  spines  sharp,  nasal,  preocular,  supraocular,  postoeu- 
lar,  coronal,  parietal,  and  nuchal  spines  present;  the  coronal  spines  at 
the  end  of  the  low  interorbital  ridges,  just  behind  the  eye  on  a  level 
with  upper  edge  of  pupil,  are  a  pair  of  spines  set  close  together, 
and  a  sharp  ridge  ending  in  a  spine  behind  them.  A  pair  of  supraocu- 
lar spines  set  close  together;  a  backward  hooked  spine  at  center  of 
preorbital  in  a  line  with  suborbital  ridge;  suborbital  ridge  with  3 
spines  and  a  double  preopercle  spine  in  the  same  series;  preopercle 
with  4  short,  blunt  spines  below  double  spine  at  angle;  opercle  with  2 
spines  at  the  ends  of  ridges,  diverging  from  a  point  near  its  anterior 
part,  the  lower  ridge  the  larger;  preorbital  with  a  sharp  spine  point- 
ing forward  at  its  anterior  end,  a  pair  of  spines  pointing  downward 
and  forward  near  the  middle  lower  edge,  and  the  largest  spine  point- 
ing backward  and  downward  near  its  posterior  edge.  Pit  at  occiput 
evident,  but  not  large.  Interorbital  narrow  and  deeply  concave,  the 
interorbital  ridges  close  together  and  with  a  narrow  channel  between. 
A  large  tentacle  behind  supraocular  spine  on  superorbital  ridge;  one 
on  posterior  margin  of  anterior  nasal,  one  large  one  on  preorbital 
behind  last  spine,  extending  over  maxillary,  and  several  smaller  ones 
anteriorly;  several  on  cheek  below  suborbital  ridge;  and  several  scat- 
tered over  body.  Gill-rakers  very  short  and  blunt,  about  6  developed, 
and  3  or  4  rudimentary  scales.  Fins  naked.  Peritoneum  white. 
Fourth  dorsal  spine  2^  in  head;  the  eleventh  5;  the  twelfth  3^.  Pec- 
torals usually  not  reaching  past  ventrals,  which  just  cover  vent;  9 
lower  pectoral  rays  simple;  8  upper  rays  branched.  Second  anal  spine 
stronger  and  longer"  than  third,  its  length  2|  in  head. 

Color,  dark  brown,  irregular  markings  on  back,  surrounding  lighter 
areas;  the  markings  usually  with  sBarp,  cut  edges,  though  sometimes 
shading  into  each  other;  markings  continued  on  dorsal  fins;  a  light 
area  on  base  of  spinous  behind  third  dorsal  spine,  running  down  on 
back;  a  similar,  more  diffused  area  behind  base  of  sixth  or  seventh 
spine;  a  light  area  under  last  spines  and  first  soft  rays;  the  surround- 
ing dark  area  running  up  on  middle  rays  of  soft  dorsal,  and  continued 
downward,  forming  an  irregular  crossbar;  an  irregular  brown  cross- 
bar at  base  of  caudal;  brown  bars  radiating  from  eye  more  or  less  dis- 
tinct; upper  lip  with  or  without  brown  markings;  axil  light  dusky, 
mottled  with  white  spots,  which  are  variable  in  size,  number,  and  posi- 
tion on  different  individuals;  sometimes  axU  is  faded  and  colorless. 
Young  examples  with  fine  brown  and  white  mottling,  which  in  the 
adult  are  faded  and  indistinct;  a  distinct  wide  crossbar  of  brown  across 
caudal  rays  and  sometimes  a  dark,  conspicuous  dark  spot  toward  tips 
of  posterior  dorsal  spines. 

The  following  color  note  was  taken  from  a  fresh  specimen:  Olive 
above,  umch  mottled;  lower  marks  and  bands  bright  red,  those  above 
rather  brown. 
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This  spocies  may  }>o  known  from  Sc(^rj7eeiia  mmria^  which  it  most 
resembles,  by  the  shorter  head,  smaller  eye,  smaller  mouth,  and  lower 
cranial  spines.  In  ti.  Jimhriata  the  opercular  flap  is  distant  from  the 
oatline  of  back  above  it  one  diameter  of  eye;  in  S.  onaria  it  is  distant 
half  the  diameter  of  eye. 

This  species  is  known  to  us  from  several  specimens  taken  at  Waka- 
noura^  Kobe,  and  Misaki,  or  found  in  the  Tokyo  market. 

(jimhHatwi^  fringed.) 

29.  SCORP^NA    MIOSTOMA  Giinther. 

Seorptma  miotaomn  (tCnther,  Shore  fishes  of  the  Challenger,  1880,  p.  66;  Yoko- 
hama. 

l>>rsal  XII,  10;  anal  III,  5.  Lateral  line  45.  Palatine  teeth;  the 
vomerine  teeth  form  a  simple  open  V-shaped  band.  The  height  of  the 
bod\-  is  less  than  the  length  of  the  head,  which  is  contained  twice  and 
one-third  in  the  total  length  (without  caudal).  Head  nearly  entirely 
scaleless.  Upper  jaw  slightly  overlapping  the  lower.  Orbital  ten- 
tacles broad,  fringed,  shorter  than  the  eye,  which  equals  the  length  of 
the  snout.  Interorbital  space  deeply  concave,  with  a  pair  of  slight 
ridges  within  its  concavity.  Vertex  with  a  quadrate  depression,  which 
Ls  rather  broader  than  long,  and  surrounded  by  spines.  The  maxillaiy 
does  not  extend  backward  to  below  the  middle  of  the  eye.  All  the 
cutaneous  appendages  on  the  head,  l)ody,  and  fins  are  well  developed. 
The  fouilh  and  fifth  dorsal  spines  are  longest,  two- fifths  of  the  length 
of  the  head,  and  equal  to  the  second  of  the  anal  fin,  which,  however,  is 
stronger.  Eight  of  the  pectoral  rays  are  branched.  Body  and  fins 
marbled  with  the  usual  colors  of  this  genus,  but  without  any  peculiar 
markings.  The  axil  of  the  pectoral  is  scarcely  spotted,  and  the  lower 
part  of  the  head  is  white.  Length  of  specimen,  6i  inches.  Market  of 
Yokohama  (Gunther). 

This  species  is  not  represented  in  our  collection.     According  to  the 
description  given  by  Gunther,  it  may  be  known  from  the  other  Japa- 
nese species  of  Scffrpsena  by  the  maxillary  not  reaching  to  below  the 
middle  of  the  eye. 
{^eios^  reduced;  aro^a  mouth.) 

30.  SCORP^NA  ONARIA  Jordan  and  Snyder. 

ONARI  (TABU). 

Scorp:ena  neglectn,  BcnLEOEL  Fauna  Japonioa,  Poiss.,  1848,  i».  43,  pi.  lxxvii,  fig.  4; 

NaKa.«aki  (not  Scorptnia  veglecta  of  Heckel,  1840). 
Scarpsena  Jimbriaia  Nystrom,  Kong.  Vet.  Handl.,  1887,  p.  18;   Nagasaki  (not  of 

Steindachner). 
Srorp.'ma  onaria  Jordan  and  Snyder,  Proo.  U.  8.  Nat.  Mns.,  1900,  p.  365;  with 
plate;  Tokyo. 
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Of  this  species  a  good  figure  and  description  have  been  already  given 
in  these  Proceedings. ** 

This  species  is  occasionally  taken  on  the  coast  of  Japan.  It  is  known 
to  us  only  by  the  types  of  Scorpae/na  onaria  which  were  taken  by 
Professor  Otaki  in  the  market  of  Tokyo. 

(pnarl^  an  Emperor's  journey;  a  fish  tabu,  or  set  aside,  for  the 
Emperor.) 

31.  SCORPANA  IZENSIS  Jordan  and  Starks,  new  species. 

Head  2^  to  2^  in  length  without  caudal;  depth  2f  to  3J.  Doi-sal 
Xll,  10;  anal  III,  6.  Pores  of  lateral  line  23;  suborbital  series  of 
scales  above  lateral  line,  41.  Eye  4i  to  4^^  in  head;  maxillary  2^^o ; 
interorbital  (>  to  O^. 

Lower  jaw  usually  slightly  projecting  (scarcely  projecting  in  type). 
Symphyseal  knob  large.     Mouth  large,  the  maxillary  scarcely  reac^h- 


FlQ.  10. — RCOKP.KNA   1ZEN8IS. 


ing  to  below  posterior  rim  of  orbit.  Teeth  mther  coarse,  in  moderate 
bands  on  mandible  and  sides  of  premaxillaries,  becoming  very  wide 
on  front  of  the  latter,  in  very  narrow  bands  on  vomer  and  palatines. 
Interorbital  space  wide  and  concave;  as  compared  with  its  width  much 
more  shallow  than  S.  fimhrlata  and  S,  onaria.  The  interorbital  ridges 
are  rather  high  and  have  a  channel  between  them.  Cranial  spines 
high,  but  not  very  sharp.  Nasal,  preocular,  superocular,  postocular, 
coronal,  parietal,  and  nuchal  spines  present;  behind  upper  posterior 
margin  of  eye  is  a  small  bunch  of  2  or  3  small  spines,  and  behind  it 
are  2  low  spines  preceded  by  ridges;  suborbital  ridge  with  the  spines 
not  set  directly  in  line,  terminating  in  a  double  spine  at  edge  of  pre- 
opercle,  1k>1ow  which  are  4  small  preopercle  spines,  the  upper  2 
sharp,  the  lower  2  blunt;  no  spine  at  center  of  preorbital;  2  opercle 
spines  at  the  ends  of  diverging  ridges,  the  lower  ridge  many  times  the 


«PnH'.  U.  S.  Nat.  Mus.,  XXIII,  1900,  p.  3r>5. 
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stronger;  preorbital  with  a  large  spine  at  its  lower  posterior  edge,  a 
pair  of  smaller  spines  near  the  middle  of  its  lower  edge  and  an  anterior 
rounded  lobe.  A  tentacle  behind  each  of  the  ocular  spines,  that  behind 
superoc*ular  much  the  largest,  and  multifid;  a  small  one  behind  the 
parietal  and  nuchal  spines;  a  multifid  one  on  posterior  margin  of  ante- 
rior nostril;  a  few  flat  tentacles  on  soft  part  of  e3^e  above  iris;  one 
l>ehind  each  suborbital  spine;  a  large,  flat,  thin  flap  behind  posterior 
preorbital  spine,  extending  over  maxillary,  and  similar  ones  along 
lower  edge  of  preopercle;  a  long,  simple  tentacle  at  anterior  end  of 
preorbital,  extending  down  to  a  level  with  teeth,  a  large  flat  flap  on 
inner  base  of  pectoral  just  behind  upper  rays,  a  series  of  thin  flat  ones 
along  lateral  line  and  similar  ones  variously  scattered  over  the  body. 
Gill  rakers  very  short  and  blunt,  6  or  7  developed  on  anterior  limb  or 
arch,  3  or  4  rudimentary  ones  in  front  of  them.    Peritoneum  white. 

Pectorals  extending  a  little  past  ventrals,  which  usually  do  not  reach 
to  vent;  10  pectoral  rays  branched,  9  simple.  Third  dorsal  spine  2^  in 
head,  the  first  half  as  long;  the  eleventh  5^;  the  twelfth  3J.  Second 
anal  spine  a  little  stronger  and  slightly  longer  than  first  (?),  its  length 
3 1^0  in  head.     Caudal  slightly  rounded. 

Color  in  spirits  greyish,  with  large  irregular  blotches  of  brownish 
slate  color  on  back  and  sides,  with  light  areas  between;  a  dark  blotch 
al)ove  opercle  flap  involving  base  of  front  of  dorsal  back  to  third  spine; 
a  similar  one  on  base  of  middle  dorsal  spines,  running  obliquely  back- 
ward and  downward,  but  very  much  broken  up  and  irregular;  a  dark 
patch  on  posterior  dorsal  spines,  and  another  under  middle  of  soft 
dorsal;  the  light  areas  between  running  out  on  spines  and  rays  of 
dorsal  to  their  tips;  a  dark  band  across  snout  and  another  between 
eyes,  leaving  a  light  band  bt^tween;  dark  spots  on  pectoral  rays,  form- 
ing irregular  cross  lines;  soft  dorsal,  anal  and  caudal  with  scattered 
small  black  spots;  ventrals  colorless.  Axil  colorless,  or  with  diflfused 
black  spots  variable  in  number  and  position. 

The  color  of  a  specimen  from  Suruga  Bay  when  first  examined  was 
as  follows:  Deep  maroon  purple,  variegated  with  olive  above  and 
shaded  with  pinkish,  below  pinkish  with  golden  shades;  flaps  flesh 
color,  sides  and  top  of  head  maroon  purple,  cheeks  golden  below; 
lower  jaw  and  belly  white.  Dorsal  pale  with  crimson  edge  and  a  few 
dusky  mottlings,  the  soft  dorsal  pale,  reddish  edged,  axil  plain  yel- 
lowish. Pectoral  pale,  centrally  flesh  color,  spotted  with  round  dots 
of  maroon  crimson.     Caudal  pale,  violet  at  tip. 

This  species  may  be  distinguished  from  Scorpsena  onaria  and  8, 
Jimhrtata  by  the  wide  interorbital  space  and  by  the  flap  on  inner  part 
of  pectoral  base.  Of  this  species  we  have  several  large  specimens 
dredged  by  the  U.  S.  Fish  Commission  steamer  Albatross  in  Suruga 
Bay,  and  smaller  ones  in  Sagami  Bay  and  Totomi  Bay.  The  localities 
are:  3708,  Ose  Point,  Suruga  Bay,  60  to  70  fathoms;  3713,  same  local- 


Digitized  by  ^^OOQIC 


136  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


VOL.  XXYTL. 


ity,  45  to  48  fathoms;  3715,  same  locality,  68  to  65  fathoms;  8717. 
same  locality,  63  to  100  fathoms;  3720,  same  locality,  63  fathoms; 
3729,  Omai  Point,  Totomi,  34  fathoms;  3754,  Sune  Point,  Sagami 
Bay,  48  to  52  fathoms;  3755,  same  locality,  57  to  77  fathoms;  3763, 
same  locality,  49  to  52  fathoms;  3765,  same  locality,  68  to  45  fathoms. 

The  type  is  the  largest  specimen,  245  mm.  in  length;  it  is  numbered 
50909  in  the  U.  S.  National  Museum.  Cotypes  are  No.  7366,  Leland 
Stanford  Junior  Ichthyological  Collection. 

(Izu,  a  province  of  Japan,  occupying  the  promontory  between 
Sagami  and  Suruga  bays.) 

9.  SCORPvENOPSIS  Meckel. 

Scorpsmopgis  IIbckbl,  Ann.  Wien.  Mus.,  II,  1840,  p.  159. 

iScorpaenodes  Blbekbr,  Ind.  Ned.  Pise.,  IV,  about  1860,  p.  452  (diabolus). 

Scorpsenichthys  Blebkbr,  Bijdr.  Ichth.   Boero,  Nat.  Tijds.  Ned.  Ind.,  XI,  about 

1862,  p.  402  {cirrhoms,  not  of  Girard). 

This  genus  differs  from  Scorpsena  in  the  absence  of  palatine  teeth. 
The  species  are  of  still  larger  size  and  more  peculiar  appearance. 
{(TKOpTTalva^  Scorpaena;  ot/^ig,  appearance.) 

a.  Pectorals  never  reaching  much  beyond  tips  of  ventrais,  never  to  anal;  cranial 
spines  entire;  coloration  greatly  varied cirrhosa,  32. 

aa.  Pectorals  very  long,  reaching  second  anal  spine;  cranial  spines  much  broken  up 
with  serrations;  coloration  less  elaborately  varied kagoshimana,  33. 

32.  SCORPiCNOPSIS  CIRRHOSA  (Thunberg). 

ONIKASAGO;  ROKUBU  (PILGRIM). 

Perca  cirrhom  Thunberg,  Nya  Handl.,  Stockholm,  XIV,  1793,  p.  199,  pi.  vii, 
fig.  2;  near  Nagasaki. 

Scorpsma  cirrhosa  Ouvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  318; 
Japan,  Coll.  Langsdorff;  Malabar. — Schlegel,  Fauna  Japonica,  Poiss.,  1843, 
p.  42,  pi.  XVII,  figs.  2,  3;  Nagasaki. — Blbeker,  Nieuwe  Nalez.,  Japan,  about 

1863,  p.  79.— GOnther,  Cat  Fish,  II,  1860,  p.  120;  China,  Japan,  Raoul 
Island,  Amboina. — Ishikawa,  Prel.  Cat.,  1897,  p.  50;  Boshu. 

Scorpsmopsis  cirrhoms  Bleeker,  Bydr.  Ichth.  Boero,  Nat.  Ned.  Ind.,  XI,  p.  402; 

Bum;  Scorpaenoides,  1876,  p.  32;  Singapore,  Temate,  Bum,  Amboina. 
?  Scorpsma  leonina  Richardson,  Ichth.  China,  1846,  p.  216;  Canton. 

Head  2|  in  length  without  eaudal;  depth  3.  Dorsal  XII,  10;  anal 
III,  6.  Pores  of  lateral  line  23.  Eye  6  in  head,  If  in  snout;  maxil- 
lary 2 J  in  head;  interorbital  width  1^  in  orbit. 

Lower  jaw  projecting;  no  knob  at  symphysis.  Mouth  large;  the 
maxillary  reaching  to  below  posterior  margin  of  orbit.  Teeth  rather 
coarse;  set  in  very  wide  bands.  Interorbital  rather  deeply  concave; 
the  interorbital  ridges  high  and  sharp;  not  ending  in  spines  behind;  a 
deep  channel  between  them,  divided  anteriorly  by  a  median  ridge 
running  back  from  premaxillary  process.  Premaxillary  processes 
very  high,  forming  a  deep  notch  in  profile  between  them  and  raised 
superorbital  crests.     Cranial  spines  large;  nasal,  preocular,  superocu- 
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lar,  postocular,  tympanic,  parietal,  and  nuchal  spines  present.  A 
8inall  double  spine  just  behind  upper  posterior  margin  of  e^^e;  a  ridge 
ending  in  a  spine  just  behind  it  and  above  opercle  ridge;  a  similar  one 
behind  it;  and  a  third  in  the  same  series  at  beginning  of  lateral  line, 
followed  by  much  smaller  plates  on  anterior  end  of  lateral  line. 
Opercle  with  two  spines  at  the  ends  of  diverging  ridges,  the  lower 
ridge  much  the  larger.  Suborbital  ridge  of  spines  starts  with  a  small 
spine  at  upper  part  of  preorbital  and  ends  with  a  double  spine  at  pre- 
opercle,  below  which  are  two  small  preopercle  spines.  Preorbital 
with  an  anterior  rounded  lobe,  a  blunt  spine  just  behind  it  directed 
forward,  and  a  similar  one  at  posterior  end  pointing  backward.  Gill- 
rakers  very  short,  11  of  them  on  anterior  limb  of  arch,  counting  three 
or  four  rudimentary  ones. 

Pectorals  ending  above  tips  of  ventrals  or  reaching  slightly  past 
them,  never  reaching  nearly  to  above  front  of  anal.  Spinous  dorsal 
much  lower  than  soft  dorsal;  the  fourth  ray  3  in  head,  the  eleventh 
6i,  the  twelfth  4.  Second  anal  spine  slightly  longer,  or  sometimes  of 
equal  length,  with  the  more  slender  third  spine;  its  length  3^  in  head. 
Caudal  rounded. 

Color  in  spirits,  no  uniform  color  pattern,  backward  sides  everywhere 
marbled  with  dark  brown  or  blackish;  belly  and  lower  parts  white; 
the  dark  irregular  markings  on  fins  darker  at  the  edges,  making  sharp 
contrast  with  the  lighter  markings;  a  light  area  on  middle  of  upper 
part  of  pectoral;  pectoral  lighter  around  posterior  edge;  a  lighter 
band  across  middle  of  caudal  rays;  radiating  lines  sometimes  present 
around  eye;  axil  variously  marked,  colorless  or  dusky. 

This  species  is  generally  common  in  rocky  places  in  southern  Japan. 
We  have  specimens  from  8  to  11  inches  long  from  Wakanoura  and 
Nagasaki.  It  is  recorded  from  Honolulu  and  from  various  localities 
in  the  Elast  Indies  and  Polynesia,  but  some  references  may  belong  to 
other  species. 

{cirrhf^fms^  fringed  with  locks  of  hair.) 

33.  SCORPiCNOPSIS  KAGOSHIMANA  (Steindachner  and  Dbderlein). 

Seorpsma  kagoshimana  Steindachner  and  Doderlein,  Fische  Japans,  III,  1884, 
p.  28;  and  in  Fische  Japans,  IV,  1887,  pi.  iii;  Kagoshima. 

Head  3  times  in  total  length;  depth  3i;  Dorsal  XII,  10;  anal  III,  5. 
Lateral  line  22;  scales  44  or  45. 

Head  1\  times  longer  than  broad.  Diameter  of  eye  1^  in  snout,  5i 
in  head,  and  li  in  interorbital  width.  Maxillary  reaching  to  under 
middle  of  eye.  The  cranial  ridges  and  spines  are  broken  up  into  many 
small  spines.  Interorbital  with  a  rather  deep  channel.  Pit  at  occiput 
broader  than  long.  Under  the  anterior  part  of  the  eye  is  a  deep  pit. 
No  teeth  on  jmlatines.  Second  anal  spine  somewhat  longer,  though 
not  stronger  than  the  third. 
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Color  deep  gveij  with  broad,  dark,  diffused  cross  bands;  under  side 
of  head  dark;  all  of  the  fins  clouded  with  dark;  posterior  half  of 
caudal  with  a  broad,  dark  cross  band,  which  is  crossed  with  light,  wavy 
lines;  inner  side  of  pectoral  light  blue,  anteriorly  with  dark  spots; 
posterior  edge  of  pectoral  with  a  broad  dark  border.  (Steindachner 
and  Daderlein.) 

This  species  may  be  known  from  Scorpmnopsas  cirrhosa  by  the  long 
pectoral,  which  is  shown  in  the  plate  to  reach  to  above  the  second  or 
third  anal  spine,  and  by  the  serrated  cranial  ridges.  It  is  not  repre- 
sented in  our  collections. 

(Kagoshima,  basket-island,  a  port  in  Satsuraa,  in  southern  Japan, 
noted  for  the  richness  of  its  fi.sh  fauna.) 

lO.  SETARCHES  Johnson. 

<SWarr/i<'«  Johnson,  Proc.  Zool.  Soc.  Lond.,  1862,  p.  177  {gurUhM). 
BcUhyKebmtrs  Steindachner  and  D^derlein,  Denschr.  Akad.  VViss.  Wein,  1884, 
p.  207  (albescens). 

Head  and  body  compressed;  head  scaleless  above,  its  bones  cavern- 
ous; only  1  pair  of  spines  at  occiput;  no  transverse  groove  at  occiput, 
only  small  spines  or  none  above  orbit;  opercle  and  preopercle  strongly 
armed  with  straight,  long  spines.  Eye  moderate,  near,  but  not  touch- 
ing, profile.  Mouth  terminal,  broad,  somewhat  oblique;  maxillary 
extending  to  posterior  edge  of  eye,  much  expanded  behind.  Lower 
jaw  somewhat  projecting,  the  small  symphyseal  knob  received  in 
rostral  notch.  Villiform  teeth  on  jaws,  vomer,  and  palatines.  Pre- 
orbital  with  2  or  8  spines.  Opercle  scalv.  Scales  cycloid,  moderate. 
Lateral  line  a  broad,  scaleless  groove  with  dermal  (about  27  to  30) 
tubes.  No  dermal  flaps.  Dorsal  deepl}'  notched,  with  12  spines,  its 
origin  in  front  of  pectoral;  soft  dorsal  shorter,  the  rays  fewer  than 
the  spines.  Anal  inserted  under  end  of  dorsal,  its  spines  strong, 
graduated.  Pectoral  broad  and  bony,  with  20  or  more  rays,  of  which 
a  considerable  number  of  median  ones  are  branched.  Branchiostegals 
6  or  7.     Pyloric  appendages  few.     Deep  wnter. 

(Etymology  not  obvious.) 

34.  SETARCHES  ALBESCENS  (Steindachner  and  D6derlein). 
STIIRO  KASAGO  (WHITK  ROCK-FISH). 

Bathysefnistes  albescens  Steindachner  and  D(5derlein,  Fische  Japans,  III,  1884,  p. 
207;  off  Tokyo. 

SetarcJies  alhescais  Steindachner,  Fisc'he  Japans,  IV,  1887,  p.  39,  same  speci- 
mens.— Jordan  and  Snyder,  Chec^k  List,  1901,  p.  99. 

Head  2|  in  length  without  caudal;  depth  3J.  Dorsal  XII,  10;  anal 
III,  5.  Pores  of  lateral  line  27,  series  of  scales  below  lateral  line  run- 
ning downward  and  backward,  58.  Eye4iin  head;  interorbital  width 
4^;  maxillary  1^%;  third  anal  spine  3J;  second  anal  spine  4^. 
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I^wer  jaw  projecting;  symphyseal  knob  moderate.  Mouth  large; 
maxillary  projecting  to  below  posterior  rim  of  orbit.  Eye  much 
shorter  than  snout.  Teeth  in  very  narrow  bands.  Interorbital  spac^ 
rather  wide  and  convex,  the  bones  of  top  of  head  very  cavernous. 
Nanal  spines  very  tiny;  preocular spines  small,  but  sharp,  scarcely  ris- 
ing alx)ve  surface  of  superocular  rim,  but  slightly  projecting  laterally; 
parietal  spines  preceded  by  very  low,  scarcely  evident  ridges;  a  low 
ridge  running  backward  from  upper  third  of  eye  and  ending  in  a 
small  spine  above  preopercle  ridge. 

Opercle  with  two  ridges  originating  at  a  common  point  near  preo- 
percle ridge,  diverging,  and  ending  in  2  sharp  spines  ncAr  edge  of 
opercle.  Pi*eopercle  with  6  long  spines,  the  next  to  the  upper  one 
the  largest,  its  length  from  preopercle  ridge  five-sixths  of  diameter  of 
eye;  the  next  lielow  and  the  upper  one  subequal,  the  upper  one  on  a 
level  with  sul>orbitJil  ridge,  the  lowest  one  pointing  downward.  Pre- 
orbital  with  3  large  sharp  spines;  the  posterior  one  the  largest  and 
pointing  somewhat  backward,  the  anterior  one  pointing  almost  directly 
forward,  and  the  middle  one  slightly  forward.  A  slit  behind  last  gill 
arch,  half  the  diameter  of  the  eye  in  length.  Gill-rakers  rather  short 
and  slender,  widely  spaced,  the  longest  one-third  eye;  10  of  them  on 
anterior  limb  of  arch. 

Scales  thin  and  cycloid.  Head  naked  everywhere,  except  on  opercle 
and  cheeks,  where  the  scales  are  inconspicuous.     Fins  naked. 

Pectoral  reaching  to  above  base  of  first  soft  ray  of  anal,  outline  of 
pectoral  rounded,  its  lower  rays  swollen,  but  only  the  lower  three  or 
four  simple;  it  has  21  i-a3's.  Ventrals  reaching  three-fifths  of  the  dis- 
tance from  their  base  to  front  of  anal.  Fourth  dorsal  spine  four- 
fifths  length  of  longest  dorsal  mys,  3^  in  head;  the  eleventh  9  in  head. 
Caudal  truncate,  or  very  slightly  rounded.  If  in  head.  Peritoneum 
white. 

Alcoholic  specimen  showing  scarcely  any  color;  a  little  brown  pig- 
ment on  back,  a  few  dots  in  front  of  pectoral  and  cheeks,  a  dark  shade 
on  opercle,  caused  by  dusky  lining  of  opercles  showing  through;  fins 
colorless.     They  were  doubtless  red  in  life. 

Here  described  from  a  specimen  22  cm.  in  length.  The  picture  of 
this  spexjies  given  by  Steindachner  and  Doderlein,  Kentniss  der  Fische 
Japans  (IV),  Plate  I,  agrees  very  well  with  our  specimen. 

This  species  is  known  to  us  from  several  specimens  in  the  Imperial 
University  Museum,  one  of  which  was  presented  to  the  Leland  Stan- 
ford Junior  University  Museum,  taken  in  deep  water  oflF  Misaki.  It 
was  dredged  by  the  U.  S.  Fish  Commission  steamer  Albatross  at 
Station  3729,  off  Omai  Point,  Totomi,  in  34  fathoms. 

(alhe^eetis^  w  hi ti  sh . ) 
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11.  LYTHRICHTHYS  Jordan  and  Starks. 
Lythrichthys  Jordan  and  Starks,  new  genus  {ettlabes). 

This  genus  differs  from  Setarches  chiefly  in  having  the  interorbital 
concave,  the  head  more  strongly  armed  with  spines,  the  next  to  the 
upper  preopercle  spine  (which  in  Setarches  is  the  largest  one)  scarcely 
developed,  with  one  less  dorsal  spine,  and  the  last  spine  not  longer 
than  the  one  preceding  it.  The  notch  between  dorsals  is  very  deep, 
almost  separating  them. 

Small  species  of  the  sea  bottom  in  rather  deep  water. 

{Xvffpov,  gore,  from  the  red  color;  ix^v^^  fish.) 

35.  LYTHRICHTHYS  EULABES  Jordan  and  Starks,  new  species. 

Head  4i  in  length,  without  caudal;  depth  3.  Dorsal  XI,  10;  anal 
111,  5.  Pores  of  lateral  line  26.  Eye  4  in  head;  interorbital  3J: 
maxillary  2. 

Body  shaped  as  in  the  shorter  species  of  Sebastodes;  the  back  arched, 


FiQ.  11.— Lythrichthys  eulabeh. 

highest  at  first  dorsal  spines,  and  the  ventral  outline  from  isthmus  to 
anal  straight. 

Head  large,  wider  than  body.  Mouth  little  oblique,  the  tip  of  pre- 
maxillar^'  on  a  level  with  lower  margin  of  orbit;  maxillar}^  extending 
to  below  posterior  orbital  margin.  Lower  jaw  slightly  projecting 
and  with  a  small  knob  at  symphysis,  its  tip  fitting  into  a  rostral  notch. 
Teeth  in  narrow  bands  on  jaws,  vomer,  and  palatines.  Interorbital 
space  concuve;  at  its  middle  a  pair  of  interorbital  ridges  with  rather  a 
wide  channel  between.  Nasal  and  preocular  spines  small,  but  rather 
sharp;  superocular  and  postocular  spines  smaller  and  blunt,  repre- 
sented by  notc^hes inthe  superorbital  ridge;  parietal  ridges  moderately 
high  and  shaip,  ending  in  rather  blunt,  small  spines.  Preopercle  with 
5  spines,  the  uppermost  the  longest,  long  and  sharp,  projecting  beyond 
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preopercle  edge,  a  distance  equal  to  half  the  diameter  of  eye,  the  mid- 
dle one  but  little  shorter,  the  one  between  very  short,  triangular,  as 
wide  at  its  base  as  it  is  long,  the  lowest  short,  rather  sharp  and  hooked 
forward.  Preorbital  armed  with  3  long,  sharp  spines,  the  anterior  one 
directed  forward,  the  posterior  one  downward  and  backward,  and  the 
middle  one  downward.  Opercle  with  2  ridges  radiating  from  a  point 
near  opercle  and  ending  in  spines.  Gill  rakers  slender  and  moderately 
long,  10  on  anterior  limb  of  arch. 

Scales  very  thin  and  cycloid.  Head  naked  except  cheeks  and  oper- 
cle.   Lateral  line  with  large  dermal  tubes.     Fins  naked. 

Pectoral  reaching  to  above  middle  of  anal  base.  Ventrals  nearly 
reaching  vent.  Dorsals  nearly  separated;  last  3  spines  not  graduated 
in  size,  last  2  very  tiny  and  subequal  in  length,  the  preceding  one 
twice  as  long;  the  fourth  spine  longest,  2i  in  head.  Peritoneum 
white. 

Body  (red  in  life)  with  dots  of  dark  brown  scattered  sparsely  over 
it.  Spinous  dorsal  dusky;  other  fins  colorless,  doubtless  red  in  life. 
One  small  specimen  48  mm.  in  length,  dredged  by  the  U.  S.  Fish  Com- 
mission steamer  Albatross  (at  3708)  in  Suruga  Bay,  off  Ose  Point,  in 
60  to  70  fathoms.  It  bears  the  number  50910  in  the  U.  S.  National 
Museum. 

{ivXa^Tfg^  wary.) 

12.  PTEROIS  Cuvier. 

Pmidomonopierus  Klein,  Misens.  Pisces,  V,  1756,  p.  76  (nonbinomial)  {volUans), 

Pfeudopterus  Klein,  same  type. 

Lt*  Pteroig  CrviBR,  R^gne  Animal,  Ist  ed.,  1817,  p.  286  {voliiaris). 

Plerois  Okhs,  Isis,  1817,  p.  1182,  same  type. 

PkroM  CeviEB  and  Valbncibnnes,  Hist.  Nat  Poiss.,  IV,  1829,  p.  351  {volitans), 

Macrochjrws  Swainson,  Nat.  Hist.  Classn.  Anim.,  II,  1839,  p.  264  (mife«). 

PltroUiMutt  Swainson,  Nat  Hist  Classn.  Anim.,  II,  1839,  p.  264  (Umgimuda) . 

Plenptertu  Swainson,  Nat.  Hist  Classn.  Anim.,  II,  1839,  p.  264  (radiata). 

Body  elongate,  compressed,  covered  with  moderate  or  small-sized 
scales,  which  are  usually  not  ciliated.  Bones  of  head  well  armed;  the 
upper  surface  of  head  with  cirri;  opercle  with  a  spine;  mouth  large, 
with  teeth  on  jaws  and  vomer,  none  on  palatines;  dorsal  fin  elevated, 
with  42  or  13  spines,  which  are  slender,  sharp,  and  joined  by  mem- 
brane only  at  base;  soft  dorsal  with  branched  rays;  anal  with  three 
^^pines  and  6  to  8  branched  rays;  caudal  rounded  or  truncate;  ventral 
moderate,  or  long,  the  rays  I,  5.  Pectoi*als  greatly  elongate,  the  rays 
simple  and  largely  free  from  the  base,  the  tips  reaching  to  or  beyond 
the  caudal  fin. 

Species  of  rather  large  size,  abounding  about  the  coral  reefs  in  the 
tropical  Pacific,  dreaded  by  fishermen  on  account  of  their  venomous 
spines.  The  coloration  is  very  showy,  most  of  the  species  being  yel- 
lowish with  dark  bands. 

[nrfpov^  wing.) 
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a.  Dorsal  spines  13;  scales  not  ciliated. 
6.  Scales  very  small,  in  95  transverse  series,  14  scales  between  median  dorsal  spines 
and  lateral  line;  soft  parts  of  vertical  fins  with  brown  spots;  ventrals  with 

yellow  spots;  pectoral  rays  about  15 volUariSj  36. 

66.  Scales  larger,  "in  70  transverse  series"  (39  as  usually  counted) ;  8  scrales  between 
median  dorsal  spines  and  lateral  line;  soft  parts  of  vertical  fins  faintly  spot^ 
ted;  ventrals  with  dusky  spots;  pectoral  rays  about  13 lunvlata,  37. 

36.  PTEROIS   VOLITANS   (Linnaeus). 
MINOKASAGO  (RAIN-COAT  ROCKFISH)  LION-FISH. 

Gasterosteus  volUans  Linn^us,  Syst.  Nat,  10th  ed.,  I,  1758,  p.  296,  after  Perca 
dorso-monoptexygioy  capite  cavernosa  of  Gronow,  Mus.  No.  191. 

Pterois  volitans  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  352, 
fig.  88;  Molucca,  Aml)oyna,  He  de  France,  Bourbon,  Ceylon,  Red  Sea,  Sey- 
chelles, Pondicherry. — GCntjier  Cat.  Fishes,  II,  1860,  p.  122;  Cai)e  of  Good 
Hope,  Madras,  China,  Amlx)ina,  Sydney,  Cape  Upstart,  Fische  der  Sudsee, 
1875,  p.  81;  Palau  Is.,  Tahiti.— Ishikawa,  Prel.  Cat.,  1897,  p.  50;  Miyako- 
shima,  Riukiu  Islands. 

Psendomonopterm  voliUim  Bleeker,  Acad.  Roy.  Sci.  Amst.,  1876,  p.  44. 

Scorpaena  miles  Bennett,  Fishes  Ceylon,  1828,  p.  2,  Ceylon. 

Pterois  murlcaia  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  363, 
Red  Sea. 

Pterois  geniserra  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  366, 
Ava. 

This  species  is  thus  described  by  Gunther: 

D.  Xn,  I,  11;  A.  Ill,  6  or  7;  scales  90,  pyloric  caeca  3;  vei*tebr8e 
10  +  14. 

Nape  naked,  space  between  eyes  very  concave,  the  width  equal  to 
the  diameter  of  the  eye  which  is  If  in  snout.  Pectoral  fins  reaching 
to  or  beyond  the  caudal  fin.  Color  red;  snout,  head,  and  whole  body 
with  a  great  many  blackish  cross-streaks;  all  the  ra3's  of  vertical  fins 
spotted,  the  spots  on  the  pectorals  and  ventrals  larger  and  between 
the  rays. 

This  species  is  very  widely  diffused  throughout  the  East  Indies. 
Two  specimens  from  the  Riu  Kiu  Islands,  one  being  from  Miyakoshima, 
are  in  the  Imperial  Museum  of  Tokyo.  Another  specimen  is  from 
Ogosahara  in  the  Bonin  Islands.  There  is  no  other  certain  record  from 
Japan. 

{voUtarw^  flying.) 

37.  PTEROIS  LUNULATA  Schlegel. 
MINOKASAGO,"  YAMANOKAMI  (MOUNTAIN  WITCH). 

Pterois  humlaia  ScniLEiJEL,  Fauna  Japonica,  Poisa.,  1843,  p.  46,  ])1.  xv;  Nagasaki. — 
RicHARDHON,  Ichth.  China,  1846,  p.  213;  Canton. — Bleeker,  Verli.  Kon. 
Ak.  Wet,  I,  about  1862.  p.  3;  Japan.— GI^nther,  Cat.  Fish.,  II,  1860,  p.  124; 
Japan. — Steindachner  and   Doderlein,    Fische  Japans,   II,   1884,  p.  31; 


«Mino  means  Japanese  rain  coat.     Kasago  is  an  ancient  name  applied  to  &6(w- 
tiscus  marmoratus. 
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Tokyo. — IseiKAWA,   Prel.   Cat,  1897,  p.  50;   Tokyo,   Enoshima. — Jordan 
and  Snyder,  Check-List,  Fishes  Japan,  1901,  p.  99;  Tokyo. 
Pseudomonopterus  lunulatus  Blebker,  Ac.  Roy.  Sci.  Amst.,  1876,  p.  47;  Japan; 
Singapore. 

Head  2i  in  length  without  caudal;  depth  3;  dorsal  XIII,  12;  anal 
m,  8.  Scales  39;  pores  of  lateral  line  23.  Eye  5  in  head;  interor- 
bital  4i;  snout  2^;  maxillary  2 J. 

Lower  jaw  not  projecting;  symphyscal  knob  well  developed;  tip  of 
lower  jaw  fitting  into  a  deep,  toothless,  rostral  notch,  but  without 
teeth  developed  in  a  knob  at  tip.  Palatines  toothless;  vomer  with  a 
triangular  patch  of  teeth;  moderate  bands  of  villiform  teeth  in  jaws. 
JVIaxillary  re^aching  to  below  anterior  edge  of  pupil;  backward  extend- 
ing processes  from  premaxillaries  forming  a  conspicuous  bunch  on 
snout,  and  making  a  notch  in  upper  profile  between  them  and  raised 
supraorbital  rim.  Nasal  spines  small  and  sharp;  preocular  spines 
when  present  very  small,  sometimes  absent;  a  small  knob  of  bone 
present  just  behind  preocular  spine  on  supraorbital  rim,  to  which 
supraorbital  filament  is  attached;  a  rather  sharp,  triangular,  postocu- 
lar  spine  present;  parietals  with  very  high  sharp  ridges  ending  in  a 
spine;  a  nuchal  spine  close  behind;  2  spines  behind  eye  in  a  line  with 
lateral  line;  sul)orbitals  with  a  slight  ridge  broken  up  into  2  small 
spines;  preopercle  with  3  spines  and  a  rudimentary  one  below;  the 
upper  one  the  largest.  Preorbital  with  an  anterior  low  rounded  lobe 
and  2  angulated  filament-bearing  lobes  behind;  no  spines.  Interor- 
bital  space  very  deeply  concave  and  with  two  slight  ridges,  between 
which  is  a  shallow  wide  channel.  Supraorbital  filament  small  in  the 
adult,  long  in  young  examples  (in  a  specimen  17  cm.  in  length  they 
are  as  long  as  the  interorbital  width);  a  long  filament  on  posterior 
angle  of  preorbital,  longer  than  diameter  of  eye,  and  a  smaller  one, 
scarcely  a  third  as  long,  on  angle  at  middle  of  lower  edge  of  preor- 
bital; 2  filaments  on  lower  edge  of  preorbital;  a  filament  on  posterior 
edge  of  anterior  nostril.  Gill-rakers  very  short,  10  of  them  on 
anterior  limb  of  arch.  Snout,  occiput,  mandible,  maxillary,  and  inter- 
opercle  naked;  opercle,  cheeks,  and  interorbital  with  scales;  tha«cales 
on  interorbital  very  fine. 

Length  of  pectoral  varying  with  size  and  sex;  in  male  examples  21 
cm.  in  length  it  reaches  to  middle  of  caudal  lays,  in  those  from  14  to 
16  cm.  it  reaches  to  the  tip  of  the  caudal;  in  a  female  21  cm.  in 
length  it  barely  reaches  to  base  of  caudal.  The  tips  of  the  pectoral 
rays  are  filamentous  in  males;  in  females  a  broad  thin  membrane,  free 
on  the  lower  edge,  extends  to  the  tips  of  the  upper  pectoml  rays. 
Membrane  of  upper  pectoral  ray  incised  about  to  the  basal  fourth  of 
the  second  ray;  that  of  second  ray  about  to  basal  two-fifths  of  third 
ray;  that  of  third  to  Imsal  two-thirds  or  three-fourths  of  fourth;  the 
membrane  of  the  upper  3  rays  is  incised  to  the  next  ray  below  each, 
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each  ray  bearing  the  free  membi-ane  only  on  its  lower  edge;  the  mem- 
brane between  the  other  rays  is  notched,  each  ray  bearing  an  equal 
share  of  the  free  membrane.  Dorsal  spines  of  males  longer  than  those 
of  females,  and  the  membrane  growing  gradually  less  to  tip  of  spine; 
in  females  the  membrane  is  wider  and  is  of  same  width  nearly  to  tip 
of  spine;  fifth,  sixth,  seventh,  and  eighth  spines  subequal;  the  second, 
third,  and  fourth  growing  slightly  and  gradually  shorter  anteriorU^; 
the  first  abruptly  shorter,  three-fifths  the  length  of  fifth;  the  ninth, 
tenth,  and  eleventh  growing  gradually  shorter;  the  twelfth  and  thir- 
teenth abruptly  shorter,  the  former  2i  times  in  fifth.  Ventrals  reach- 
ing to  front  of  anal.  Caudal  rounded,  as  long  as  head.  Peritoneum 
white. 

Color  in  spirits:  Body  crossed  with  many  dark  brown  or  blackish 
narrow  bars  across  light  ground.  Interorbital  space  with  a  dark  lon- 
gitudinal stripe  running  from  behind  eye  to  premaxiHary  processes, 
where  it  meets  a  V-shaped  mark;  a  band  from  supraorbital  rim  to 
anterior  preorbital  barbel;  two  or  three  short  ones  before  it;  a  band 
crossing  iris  and  running  downward  from  eye;  three  narrower  ones  in 
front  of  it  radiating  from  eye;  a  band  across  occipital  region  just 
behind  eye,  continuous  with  its  fellow  of  the  opposite  side,  running 
obliquely  backward  across  preopercular  spines  to  edge  of  opercle;  a 
narrower  one  in  front  of  it;  a  band  across  parietal  ridges  running" 
obliquely  backward  to  edge  of  opercle  to  above  base  of  upper  pectoral 
ray;  one  or  two  shorter  ones  in  front  of  it  and  three  behind;  a  wide 
band  from  second  dorsal  spine  crossing  a  conspicuous  dark  spot  behind 
opercular  flap  and  extending  on  axil;  parallel  to  the  last  is  a  narrower 
band  from  third  spine  crossing  body;  a  shorter,  still  narrower  streak 
just  in  front  of  it;  a  wide  band  from  fourth  dorsal  spine  running  down- 
ward and  back  parallel  to  the  last  and  meeting  a  similar  band  from 
sixth  spine  running  straight  downward  at  a  point  some  distance  below 
lateral  line,  inclosing  a  short  streak  from  fifth  spine  which  stops  at 
lateral  line;  behind  this  bands  are  parallel  and  run  straight  downward; 
a  moderately  wide  one  from  eighth  spine;  a  wider  one  from  tenth; 
three  narrow  ones  from  eleventh,  twelfth,  and  thirteenth  spines,  the 
middle  one  the  widest;  a  wide  one  from  second  ray;  a  narrower  one 
from  fourth;  a  wide  one  from  seventh,  and  a  very  narrow  one  under 
last  ray.  All  of  these  bars  involve  membmne  of  spinous  dorsal  or 
base  of  soft  dorsal.  Two  stripes  across  caudal  peduncle  and  one  at 
base  of  caudal  rays.  Each  dorsal  spine  with  three  or  four  large  dark 
spots  having  an  interval  between  each  equal  in  width  to  the  spots. 
Each  ray  of  pectoral  crossed  with  several  large  spots  equal  in  width  to 
interval  between;  their  edges  soft  and  blended;  on  the  membrane  at 
each  side  they  run  obliquely  backward.  Rays  of  ventrals  crossed  by 
four  or  five  distinct  but  irregular  dark  bars,  which  usually  cross  the 
membrane,  but  sometimes  are  broken  between  each  ray.  Small  exam- 
ples with  distinct  small  black  spots  on  dorsal,  anal,  and  caudal,  which 
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disappear  more  or  less  on  the  larger  ones,  though  usually  traces  of  a 
few  of  them  remain. 

Except  where  otherwise  stated,  measurements  in  this  description 
were  taken  from  male  specimens  21  cm.  in  length.  Specimens  were 
collected  by  Jordan  and  Snyder  at  Tokyo,  Misaki,  Yokohama,  and 
Wakanoura.  It  is  a  rather  common  market  fish,  but  in  market  speci- 
mens the  first  dorsal  is  removed  by  the  fishermen,  who  dread  its  sting. 

{lunidatuB^  crescent-shaped.) 

13.   EBOSIA  Jordan  and   Starks. 
Ebosia  Jordan  and  Starks,  new  genus  (bleekeri). 

This  genus  is  allied  to  Pterois^  differing  in  the  shorter  pectoral, 
which  barely  reaches  the  base  of  the  caudal,  and  in  which  the  rays  are 
united  by  membrane  nearly  to  their  tips.  From  Dendrochirus  Swain- 
son,  with  which  genus  it  agrees  in  these  respects,  it  differs  in  the 
presence  of  a  large  saber  shaped  angulated  ridge  of  bone  rising  on  each 
side  of  the  nape.  The  dorsal  spines  are  high  and  joined  by  membrane 
nearly  to  their  tips.  The  scales  are  large  and  rough.  The  single 
known  species  is  thus  far  known  only  from  Japan. 

(Eboshi,  an  ancient  Japanese  helmet  or  head-dress  shaped  like  the 
nuchal  appendages  in  this  genus,  hence  the  vernacular  name  of  Eboshi- 
Kasago.) 

38.  EBOSIA   BLEEKERI  (Steindachner  and  Ddderlein). 

EBOSHIKASAGO  (HELMET  ROCK-FIBH). 

Pterois  bleekeri  Steindachnbr  and  DOderlbin,  Fische  Japans,  III,  1884,  p.  32, 
pi,  VI,  fig.  1,  la;  Tokyo. — Ishikawa,  Prel.  Cat,  1897,  p.  50;  Tbkyo. — Jordan 
and  Snyder,  Check  List,  1901,  p.  99;  Tokyo. 

Head  2^  in  body;  depth  2f .  D,  XIII,  1).  A,  III,  7.  P,  16.  Eye 
4  in  head,  snout  3^. 

Maxillary  extending  to  middle  of  eye;  occipital  crest,  thin,  lunate, 
varying  in  height;  perhaps  smaller  in  females;  upper  orbital  margin 
irregularly  toothed;  tentacles  all  short  over  eye  on  anterior  nostril  on 
preorbital  and  preopercle.  Interorbital  space  scaleless..  Cheeks, 
opercle,  and  sides  of  posterior  part  of  head  with  rough  persistent 
scales.  Preorbital  (in  male)  rough.  Longest  dorsal  spine,  not  quite 
3  in  head.  Pectorals  not  reaching  caudal;  ventrals  usually  reaching 
anal. 

Color  much  as  in  Pterow  lunuiata^  the  fins  yellowish,  only  the 
pectorals  showing  broad  dark  cross-bars.  Posterior  part  of  head  with 
a  dark  band,  which  descends  vertically  to  the  posterior  edge  of  opercle. 
Three  dark  bands  i-adiating  from  eye.    (Steindachner  and  Ddderlein). 

This  species  is  known  to  us  from  a  single  example  found  in  the  market 
at  Tokyo  by  Mr.  Otaki.  It  is  veiy  well  figured  by  Steindachner  and 
Dcderlein. 

(Named  for  Pieter  van  Bleeker). 
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14.  APISTUS  Cuvier. 

Apistus  Cuvier,  Regne  Animal,  10th  ed.,  1828  {alatus). 
PterichlhysSwAiJimiif  Nat.  Hist.,  II,  1839,  p.  265  (carinaius) . 
Polemius  Kaup,  Wiegman's  Archiv.  1858,  p.  333  {alatus). 

Body  oblong,  compressed,  covered  with  moderate  or  small  scales. 
Head  without  spinous  crests  above,  the  sides  rough.  Orbit  serrate. 
Preorbital  with  three  spines,  the  posterior  elongate  and  directed  back- 
ward; preopercle  with  4  to  6  spines;  opercle  with  2.  Mouth  large; 
teeth  on  vomer  and  palatines.  Dorsal  fin  long,  beginning  behind  the 
eye,  deeply  notched,  the  spines  15,  the  soft  rays  7  to  9;  anal  i-ays  III, 
7  or  8.  Pectorals  elongate,  acute,  of  11  rays,  connected  by  membrane, 
the  lower  ray  free.  Ventral  rays  I,  5.  Caudal  fin  rounded.  Small 
fishes  of  the  coasts  of  southern  Asia,  notable  for  their  long  pectoral 
tins  and  for  the  envenomed  dorsal  spines. 

(aTTtcrros^  perfidious.) 

a.  Scales  about  72  in  lengthwise  series;  maxillary  2i  in  head;  caudal  fin  with  6  or  7 

narrow  cross  bands erolans,  39. 

a£L.  Scales  alx)Ut  60;  maxillary  2J  in  head;  caudal  with  three  broad  irregular  dark 
bars renenans,  40. 

39.  APISTUS  EVOLANS  Jordan  and  Starks,  new  species. 

HIREKASAGO  (LONG-FINNED  ROCK-FISH). 

Apisttts  alatus  Blebkkr,  Ac.  Roy.  Sci.  Amst.,  1876,  p.  59,  pi.  iii,  fig.  2;  Kiusiu 
(not  Apislus  alalus  Cuvier  and  Valenciennes,  Apistus  carinatus  Bloch  and 
Schneider). — Ishikawa,  Prel.  Cat.,  1897,  p.  50;  Sagami  Bay. — Jordan  and 
Snyder,  Check  List,  1901,  p.  99. 

Head  2J  in  length  without  caudal;  depth  3|;  dorsal  XV,  9;  anal 
HI,  8;  scales  72,  counting  series  above  lateral  line  running  down  and 
forward.     Eye  4i  in  head;  maxillary  2i;  interorbital  10. 

Lower  jaw  with  a  well-developed  knob  at  symthysis  strongly  pro- 
jecting and  sharp  at  tip,  fitting  into  a  deep  rostral  notch.  Mouth 
oblique,  the  front  of  premaxillaries  on  level  with  lower  margin  of 
pupil.  Posterior  margin  of  eye  nearer  tip  of  snout  than  end  of  oper- 
cular flap  by  a  diameter  of  the  pupil.  Maxillary  scarcely  extending 
to  anterior  margin  of  pupil.  Teeth  on  premaxillaries  in  a  narrow 
band  widest  at  sides,  becoming  narrow  and  pointed  in  front;  a  wide 
toothless  interval  in  front;  band  of  teeth  on  lower  jaw  scarcely  wider 
in  front;  the  palatine  and  vomerine  bands  very  narrow;  those  on  the 
vomer  in  a  sharply  curved  band  which  is  widest  at  the  ends.  Inter- 
orbital narrow  and  deeply  concave,  having  parallel  interorbital  ridges 
with  a  narrow  channel  between,  the  ridges  curve  outward  behind  the 
eye  and  are  continuous  with  the  sharp  parietal  ridges.  Suborbital 
plates  very  wide,  as  wide  as  diameter  of  eye  and  covering  cheek,  their 
surface  roughened  with  radiating  ridges,  as  is  that  of  opercle;  along 
their  center  is  a  very  slight  ridge  continuous  with  large  preopercular 
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spine.     Preopercle  with  a  long  ^harp  spine  and  4  blunt  triangular 
ones  below,  the«e  not  on  preopercular  ridge  but  on  wide  flat  produced 
ed^  of  preopercle;  the  next  to  the  upper  of  the  lower  blunt  spines 
the  largest,  the  lowest  but  little  developed.     Opercle  with  2  flat  slight 
spines.     Preorbital  with  a  long  curved  spine  at  its  posterior  end  reach- 
ing backward  to  end  of  maxillary,  and  a  pair  of  small  spines  at  its 
anterior  end  directed  forward.     Parietal  ridges  not  ending  in  spines. 
From  the  upper  posterior  border  of  the  eye  a  low  broken  ridge  runs 
to  the  ant-erior  end  of  the  lateral  line.     Sui>erior  anterior  border  of 
eye  denticulate.     A  long  tentacle  on  each  side  of  lower  jaw  three- 
fourths  of  diameter  of  eye  from  its  tip,  and  a  smaller  one  at  its  tip. 
Pseudobranchiae  large;   a  short  slit  behind  last  gill;  gill-rakers  long 
and  slender,  the  longest  a  little  over  half  the  diameter  of  eye;   16 
of  them  on  anterior  limb  of  arch.     Lower  jaw  and  lower  part  of  pre- 
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FlO.  12.— APISTVS  EVOLAN8. 

opercle  thickly  covered  with  very  small  pores.     Head  naked,  except 
a  little  patch  on  cheek  below  suborbital  stay  and  behind  maxillary. 

Body,  breast,  and  isthmus  everywhere  evenly  scaled;  scales  thin 
and  not  rough  to  the  touch,  but  appearing  under  the  lens  coarsely 
toothed.  Lateral  line  straight,  not  following  contour  of  back.  Fins 
naked. 

Pectoral  reaches  to  within  half  the  diameter  of  the  eye  to  the  base 
of  the  caudal  rays.  Pectoral  rays  all  branched  except  a  couple  of  the 
short  lower  ones;  number  of  i*ays  10;  the  upper  one  the  longest. 
Detached  pectoral  ray  equal  to  distance  from  tip  of  snout  to  tip  of 
large  preopercular  spine. ,  Ventrals  reaching  past  vent  but  scarcely  to 
front  of  anal.  Fourth  dorsal  spine  2  in  head;  from  the  fourth  to  the 
tenth  or  eleventh  spine  the  spines  are  subequal;  the  first  is  2i  in  head, 
equal  to  the  last;  the  next  to  the  last  the  shortest,  4  in  head.  The 
second  dorsal  ray  the  longest,  1^  in  head;  when  fin  is  depressed  none 
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of  the  rays  reach  past  the  tips  of  the  second  and  third;  tips  of  last  rays 
reach  base  of  caudal;  tips  of  the  longest  reach  half  the  diameter  of  the 
eye  past  base  of  caudal.  Anal  spines  gi*aduated  in  length,  the  first 
equal  to  the  diameter  of  the  eye,  the  third  twice  as  long.  Longest 
anal  ray  li  in  head,  and  reaching  to  base  of  caudal.     Caudal  rounded. 

Color:  Under  part  of  head,  base  of  pectoral,  and  small  area  behind 
pectoral  white;  sides  of  head  silvery;  lower  part  of  body  light,  proba- 
bly silvery;  back  a  uniform  light  brown  becoming  lighter  below  and 
shading  to  the  light  lower  parts;  top  of  head  and  snout  marbled  with 
vermiculated  light  streaks;  a  broad  light  band  across  nape,  bordered 
with  white  at  ends  of  parietal  ridges  and  in  front  of  first  dorsal  spine; 
membrane  of  spinous  dorsal  white,  mottled  with  darker;  a  small  black 
spot  on  membrane  behind  first  spine;  an  oblong  jet-black  spot  on  mid- 
dle of  spines  from  ninth  to  twelfth  spine  entirely  surrounded  with  pure 
opaque  white;  soft  dorsal  crossed  by  irregular  brown  and  white  streaks; 
pectoral  jet  black,  its  upper  and  lower  ray  light;  detached  pectoral 
ray  white;  j^ectoi^al  soiled  white  on  inner  surface;  ventrals  white, 
slightly  dusky  toward  ends  of  rays;  anal  white  with  a  black  band  in 
sharp  contrast  becoming  wider  behind  and  including  within  its  borders 
some  large  spots  of  the  white  ground  color;  caudal  crossed  by  6  or  7 
narrow  irregular  wavy  brown  bands,  with  white  intervals  of  equal 
width.     Peritoneum  white. 

This  species  differs  tvomAplnhi^  vemmahH  in  having  the  scales  smaller, 
maxillary  shorter,  eye  smaller,  interorbital  narrower,  dorsal  spines 
higher,  head  rougher,  preorbital  spine  longer,  and  the  color  diflferent, 
especially  the  pattern  on  caudal. 

A  single  specimen,  the  type,  collected  at  Tokyo  by  Professor  Otaki, 
is  15  cm.  in  length,  and  is  numbered  7303,  ichthyological  collections, 
Leland  Stanford  Junior  University  Museum. 

(evolmis^  flying  away.) 

40.  APISTUS  VENENANS  Jordan  and  Starks,  new  species. 

ApUitis  alaius  Schle«el,  Fauna  Japon.  Poiss.,  1843,  p.  49,  pi.  xxn,  fig.  2;  Nag- 
asaki (not  of  Cuvier  and  Valenciennes,  whose  types  came  from  Pondi- 
cherry= -4/>i^u«  carinatus  Blocrh  and  Schneider). — Steindachneb  and 
DdDERLEiN,  Fische  Japans,  IV,  1884,  p.  200;  Kagoshima,  Kochi. 

Head  3 J  in  length  without  caudal;  depth  3^.  Dorsal  XV,  9;  anal 
in,  8.  Scales  60,  counting  series  above  lateral  line  running  downward 
and  forward.     Eye  4  in  head;  maxillary  2i;  interorbital  9. 

Lower  jaw  projecting  and  fitting  into  a  rostral  notch.  Posterior 
margin  of  eye  midway  between  tip  of  snout  and  end  of  opercular  flap. 
Maxillary  reaching  just  past  front  of  pupil.  Teeth  in  very  narrow 
bands;  narrower  on  palatines  and  vomer  than  on  jaws;  the  bands  on 
premaxillaries  narrower  and  pointed  in  front,  and  separated  from  each 
other  by  a  wide  toothless  area.     Interorbital  narrow  and  concave  and 
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having  a  narrow  channel  between  the  slight  interorbital  ridges.  Sub- 
orbital plates  very  wide,  covering  cheek,  a  slight  ridge  along  them 
continuous  with  ridge  from  large  preopercular  spine;  the  plates  other- 
wise smooth.  Opercle  with  2  small  spinas  at  the  ends  of  slight  ridges. 
Preopercle  with  a  long  sharp  spine  and  4  short  blunt  ones  below,  the 
largest  forming  an  angle.  Preorbital  with  a  pair  of  small  spines  ante- 
riorly pointing  forward,  and  a  long,  shai-p,  curved  spine  posteriorly 
which  fails  to  reach  the  end  of  the  maxillary  by  a  distance  nearly 
equal  to  diameter  of  pupil.  Parietal  ridges  not  bearing  spines.  From 
upper  posterior  border  of  eye  a  slight  broken  ridge  runs  to  beginning 
of  lateral  line.  Superior  anterior  border  of  eye  denticulate.  A  long 
tentacle  at  tip  of  mandible  and  one  on  each  side  of  similar  size  half  the 
diameter  of  the  eye  behind  it.  Pseudobninchiw  large;  a  small  slit 
behind  last  gill  arch;  gill-rakers  slender,  equal  to  half  eye;  14  of  them 
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Fig.  13. — Apistis  venknanh. 


below  angle  of  arch.  Head  entirely  naked,  except  a  small  jmt<'h  of 
scales  on  cheek  IkjIow  suborbitals  and  just  behind  maxillary. 

Body,  breast,  and  isthnuis  evenh'  scaled  with  soft  pectinate  scales. 
Lateral  line  straight.     Fins  naked. 

Pectoral  reaches  to  just  past  base  of  dorsal  or  to  within  a  diameter 
of  eye  of  caudal  bjise;  numl>er  of  rays  10,  all  bmnched  except  a 
couple  of  the  lowest  short  ones,  the  upper  ray  the  longest.  Detached 
pectoral  ray  If  in  head.  Ventrals  reaching  to  base  of  second  anal 
spine.  Fourth  dorsal  spine  2|  in  head;  lastspine  SJ ;  next  to  the  last  ^i. 
Tips  of  dorsal  rays  reach  past  liase  of  caudal.  First  anal  spine  e(|ual 
in  length  to  the  diameter  of  the  e^c,  the  third  twice  as  long,  and  the 
second  in  length  midway  between.     Caudal  rounded. 

Color:  Lower  parts  of  heiid  and  body  white,  sides  of  head  silvery; 
back  and  sides  of  body  uniforai  light  brownish,  shading  gradually  to 
the  white  of  lower  parts;  abroad  dark  band  across  top  of  head,  extend- 
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ing  down  on  the  sides  to  upper  margin  of  pupil,  its  anterior  edge 
above  middle  of  eyes,  its  posterior  edge  at  posterior  end  of  parietal 
ridges,  giving  place  to  a  light  crescent  in  front  of  dorsal  spine;  it  is 
irregularly  vermiculated  with  white  lines,  and  between  the  parietal 
ridges  is  a  white  spot;  snout  dusky;  a  dark  band  running  anteriorly 
from  eye;  membrane  of  spinous  dorsal  white,  mottled  with  dark,  a 
dark  spot  between  first  and  second  spine,  and  a  large  black  spot 
between  eighth  and  thirteenth  spines  surrounded  by  white;  soft  dorsal 
with  8  or  4  dark  bands  across  rays  with  intervals  of  white  between 
equal  to  them  in  width;  pectoral  jet  black  on  outer  surface,  white  on 
inner;  detached  ray  white;  venti^als  white,  dusky  toward  tips,  extreme 
tips  white;  first  2  anal  spines  white,  the  rest  of  fin  dusky  and  with  a 
darker  band  across  middle  of  rays;  caudal  crossed  by  3  rather  broad 
irregular  bars,  the  one  at  tips  of  rays  darker,  between  them  3  white 
bands,  equal  to  them  in  width,  the  first  across  base  of  rays.  Perito- 
neum white. 

The  following  color  note  made  from  a  fresh  specimen:  Color  brown; 
pale  markings,  dirty  white;  dark  ones  brown  or  black;  no  red  or 
yellowish. 

This  species  differs  from  Day's  description  of  specimens  from  the 
Indian  Ocean,  particularly  in  not  having  the  parietal  ridges  ending  in 
spines,  and  from  his  plate  in  having  the  soft  dorsal  much  higher,  the 
first  dorsal  spine  lower,  in  having  the  black  dorsal  spot  surrounded  by 
white,  not  shading  into  a  dusky  band  along  entire  top  of  spinous 
dorsal,  and  in  having  no  red  or  yellowish  in  life. 

The  type  and  single  specimen  taken  at  Nagasaki.  It  is  105  mm. 
in  length  and  is  numbered  7371  Ichthyological  Collections,  Leland 
Stanford  Junior  University  Museum. 

It  is  apparently  the  species  described  as  Aphtus  alutxis  by  Schlegel, 
while  Bleeker's  figure  seems  to  belong  rather  to  A,  ei'^olmis.  Both 
seem  to  be  distinct  from  ApiMus  cari7iah(^=A,  alattut  of  the  East 
Indies. 

{ven^nans,  poisoning). 

15.  MINOUS  Cuvier  and  Valenciennes. 

Minous  Cuvier  and  Valenciennes,   Hist.  Nat.  Poise.,  IV,   1829,  p.  420  (woora). 
CorythobcUtis  Cantor,  Cat.  Malayan  Fishes,  1850,  p.  45  {nH)ora)  {Minous^  supposed 
to  be  preoccupied  by  the  prior  name  Minais). 

This  genus  differs  from  AjyiMus  chiefly  in  the  absence  of  scales,  the 
skin  being  smooth.  The  he^d  has  rough  crests  above  and  the  pre- 
orbital  has  2  diverging  spines.  Preopercle  with  4  or  5  spines;  2 
opercular  spines;  mouth  moderate;  lower  jaw  with  slender  cirri. 
Teeth  on  the  vomer,  none  on  the  palatines. 

Fin  rays  all  simple.  Dorsal  with  10  or  11  stiff  spines  and  9  to  11 
rays,  the  fin  beginning  ])ehind  the  eye.     Anal  spines  flexible;  the  rays 
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II,  9.     Ventral  rays  1,  5.     Pectoral  fins  moderate,  the  lower  ray  free. 
Small  fishes  of  the  East  Indies. 

{woorarmtTux)^  a  Hindu  name  given  by  Russell.) 

a.  Lower  preopercular  spine  truncate;  ventrals  reaching  front  of  anal;  caudal  with 

2  broad,  <lark  bare adaimiy  41. 

aa.  Lower  preopercular  spine  hooketl  backward;  ventrals  scarcely  reaching  vent; 
caudal  with  irregular  bars echigoninSf  42. 

41.  MINOUS  ADAMSI  n  Richardson. 

OKOZE. 

Minous  adanufi  Richardson,  Voy.  Samarang,  1850,  p.  7,  pi.  ii,  figs.  4,  5;  Sea  of 
China. 

Head  (exclusive  of  projecting  lower  jaw)  2|  in  length  without 
caudal;  depth'3.  Dorsal  X,  11;  anal  11  or  12.  Eye  4  in  head;  maxil- 
lary 2*. 

Lower  jaw  strongly  projecting  and  entering  into  the  upper  profile. 
Teeth  in  narrow  bands  on  jaws  in  two  widely  separated  patches  on 
vomer.  Maxillary  extending  to  below  front  margin  of  pupil.  Inter- 
orbital  wide  and  concave,  having  a  pair  of  ridges  with  a  channel 
between,  along  which  runs  a  slight  median  ridge  which  divides  and 
diverges  posteriorly;  interorbital  width  li  in  length  of  orbit. 

Preorbital  with  a  long  sharp  posterior  spine  which  reaches  nearly  or 
quite  to  end  of  maxillary,  and  a  small  spine  in  front  pointing  down- 
ward. Preopercle  with  6  spines,  the  upper  one  short  and  triangular, 
directed  slightly  upward;  the  next  below  by  far  the  longest  and  very 
sharp,  reaching  to  edge  of  opercle;  the  two  next  ]>elow  short  and 
rather  blunt,  and  the  lower  two  directed  downward  and  truncate  at 
their  tips.  Bones  of  head,  where  they  appear,  everywhere  rough  and 
deeply  sculptured;  the  suborbitals  are  wide,  rough,  bony  bucklers  bear- 
ing a  prominent  but  blunt  ridge,  a  ti-ansverse  depression  on  top  of 
head  behind  eye  separating  the  postorbital  from  the  interorbital 
region.  Parietals  produced  in  wide,  blunt,  rough  ridges,  which  end 
behind  in  blunt  spines.  A  similar  ridge  on  side  of  head  behind  eye 
extending  out  on  post-tempoi-al  and  ending  in  a  spine.  Post-teni- 
porals  apparently  firmly  joined  to  cranium.     Nasals  ending  above  in 

«The  following  is  the  synonymy  of  the  closely  related  Indian  species,  Minouh 
monodactylus  (Bloch  and  Schneider): 
Scorpsena  monodadyla  BuxHand  Schneider,  Syst.  Ichth.,  1801,  p.  194. 
Minous  monodactylm  Cuvier  ami  Valenciennes,  Hint.  Nat.  Poiss.,  IV,  1829,  p. 

424,  pi.  Lix,  fig.  2.— (it*NTHER,  Cat.  Fish,  II,  18(50,  p.  148;  Madras,  Borneo, 

China. — Blebkbr,  Ac.  Sci.  Roy.  Amst.,  1876»  p.  64;  Java,  Borneo,  Celebes, 

Banka,  Singapore,  Sumatra,  Pinang. 
Apigtus  minom  Cuvier,  R^gne  Anim.,  2d  e<l.,  1828,  after  Russell. 
Minotts  ivoora  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  421; 

India  (Woora-minoo  of  Russell). 
Corythobatus  woora  Cantor,  Cat.,  1850,  p.  45;  Malay  Peninsula. 
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produced  angles,  but  not  in  spines,  their  upper  edge  denticulate,  as  is 
the  entire  supraorbital  rim.  A  short  slit  behind  last  gill  arch.  Gill 
rakers  very  small  and  blunt,  9  or  10  of  them  on  anterior  limb  of  arch. 
A  tentacle  on  middle  of  mandible  below,  and  a  smaller  one  midway 
between  it  and  tip  of  mandible.  Lower  parts  of  head  and  isthmus, 
especially  maxillary  and  lips,  thickly  covered  with  blunt,  fleshy  papil- 
Ise;  upper  parts  more  sparsely  covered,  and  traces  of  them  may  often 
be  made  out  with  the  aid  of  a  lens,  scattered  over  the  body.  Lateral 
line  represented  by  17  or  18  small  inconspicuous  pores. 

First  dorsal  spine  situated  three-fifths  or  three-fourths  the  diameter 
of  eye  distant  from  the  transverse  ridge  across  top  of  head  behind 
eye;  the  first  spine  the  longest  of  the  anterior  spines,  its  length 
equal  to  distance  from  tip  of  snout  to  front  of  pupil;  the  last  spine 
the  longest,  longer  than  the  first  spine  by  the  longest  diameter  of  the 
pupil.  No  notch  between  dorsal  spines  and  rays,  the  longest  of  the 
latter  much  longer  than  the  spines;  the  tips  of  the  last  rays  reach 
past  the  base  of  the  caudal.  Pectoral  reaching  to  above  base  of  third 
or  fourth  anal  ray;  the  pectoral  ra^'s  all  simple,  11  in  number. 
Detached  pectoral  ray  in  large  specimens  (12  cm.  in  length)  equal  in 
length  to  distance  from  tip  of  snout  to  middle  of  eye;  comparatively' 
longer  in  smaller  specimens  usually  not  reaching  front  of  anai. 
Ventrals  usually  reaching  about  to  front  of  anal,  adnate  to  body, 
except  a  small  portion  at  ends  of  ra3^s;  free  portion  equal  to  diameter 
of  eye.  Caudal  rounded.  Distance  from  base  of  pectoral  filament  to 
anal  nearly  equal  to  head. 

Color  brownish  above,  usually  with  vermiculated  diagonal  or  longi- 
tudinal light  streaks  above  and  below  lateral  line,  but  never  crossing 
it;  lateral  line  runs  along  a  brown  streak  and  often  has  a  light  streak 
above  and  below  defining  it;  above  the  light  and  dark  streaks  extend 
on  doi*sal;  lower  part  of  sides,  belly,  and  under  part  of  head  white; 
a  black  spot  on  membrane  behind  tip  of  each  dorsal  spine;  a  larger 
black  spot  across  tips  of  first  3  or  4  dorsal  rays;  anal,  ventrals,  and 
pectoral  black,  shaded  at  base  into  the  white  of  lower  parts  of  body; 
the  pectoral  crossed  by  inconspicuous  lighter  vermiculated  streaks,  ite 
inner  surface  white;  caudal  crossed  by  2  wide  solid  dusky  bands, 
separated  by  an  interval  narrower  than  themselves;  these  bands  very 
constant;  scarcely  any  variation  in  a  hundred  specimens  examined. 
Peritoneum  white. 

Here  described  from  specimens  about  12  cm.  in  length.  Upward 
of  a  hundred  specimens  were  obtained  by  us  from  Onomichi,  Nagasaki, 
Kobe,  and  Wakanoura.  This  species  is  closely  allied  to  Mtnom 
monodaetylus  of  the  East  Indies,  differing  in  the  stouter  body  shorter 
first  dorsal  species  and  in  other  details  of  color  and  structure.  In 
Richardson's  figure  of  Minous  adam^i^  the  belly  is  shown  as  very 
short,  the  pectoral  reaching  middle  of  anal,  the  pectoral  filament  and 


Digitized  by  VjOOQIC 


NO.  1361.     SCORPuENOID  FISHES  OF  JAPAN— JORDAN  AND  STARKS.       158 

ventrals  also  past  its  front,  the  distance  from  base  of  filament  to  front 
of  anal  only  about  half  head.  His  specimen  was  probably  a  shriveled 
male  of  this  species.  There  is  no  previous  record  of  this  species 
from  Japan,  and  this  form  belongs  to  a  different  faunal  area.  This  is 
the  common  Okoze,  or  poison  fish  of  the  Inland  Sea  of  Japan. 
(Named  for  Arthur  Adams,  its  discoverer.) 

42.  MINOUS  ECHIGONIUS  Jordan  and  SUrks,  new  species. 
Minous  monodactylwt  Ishikawa,  Prel.  Cat.,  1897,  p.  49,  No.  863;  Nii^ta. 

Head  25^  in  length  without  caudal;  depth  21.  Dorsal  X,  11;  anal  12. 
Eye  4i  in  head;  maxillary  2^.     Lateral  line  with  17  pores. 

Lower  jaw  strongly  projecting,  its  tip  sharply  hooked  up.  Teeth 
in  a  very  narrow  Imnd  in  lower  jaw,  scarcely  wider  in  front,  in  a  much 
wider  band  on  premaxillaries,  wider  in  front;  teeth  on  vomer  in  2 


//^^ 


FlO.  14.— MINOITH  ECHIOt)NIU8. 


widely  separated  patches.  Maxillary  reaching  to  just  past  front  of 
orbit.  Interorbital  wide  and  concave,  the  ridges  as  in  M.  acUimsi^ 
its  width  equal  to  diameter  of  orbit.  Preorbital  with  a  long,  sharp 
posterior  spine,  which  reaches  nearly  to  end  of  maxillary,  and  a  small 
spine  in  front  which  points  downward.  Preopercle  with  a  long,  slen- 
der, sharp  spine,  reaching  nearly  to  margin  of  opercle;  above  it,  a 
wide  triangular  spine;  below  it,  4  short  spines,  the  upper  of  which  is 
closer  to  the  large  spine  than  to  the  next  below;  it  is  short  and  not 
very  sharp;  the  next  below  is  slightly  longer  and  shaiper;  the  next, 
closer  to  it  than  to  the  next  below,  its  point  rather  sharp  and  hooked 
backward;  the  lowest  is  smaller  and  is  directed  downward.  Exposed 
bones  and  ridges  of  head  rough  and  arranged  as  in  Jl/]  adcnrm.  Last 
gill  arch  with  a  short  slit  behind  it.  Gill  rakers  short  and  blunt,  8  in 
number  on  anterior  limb.  A  tentacle  at  middle  of  lower  jaw  below,  a 
smaller  one  midway  between  it  and  tip  of  jaw,  and  se\^ral  small  ones 
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at  tip  of  jaw.     Head  and  especially  lips  and  maxillary  covered  with 
small,  fleshy  papillae. 

Pectoral  reaching  to  above  base  of  second  anal  ray;  detached  pec- 
toral ray  equal  to  distance  from  tip  of  snout  to  posterior  border  of 
pupil.  Ventrals  adnate  to  body  for  nearly  their  whole  length,  their 
tips  scarcely  reaching  to  vent.  Last  dorsal  spine  the  longest,  2|  in 
head;  the  longest  dorsal  rays  equal  in  length  the  length  of  snout 
and  eye. 

Color  of  type  much  faded;  light  brownish  above;  lower  parts  of 
body  and  head  white;  a  light  streak  running  along  lateral  line  above 
and  below  leaves  it  in  a  dark  streak;  each  dorsal  spine  with  a  brown 
spot  on  membrane  behind  its  tip;  soft  dorsal  with  a  large  brown  spot 
on  distal  ends  of  first  6  rays,  the  rays  crossed  by  light  streaks;  pec- 
toral dark  brown  on  its  outer  surface,  white  on  its  inner;  ventrals  and 
anal  dark  brown  at  tips  of  rays,  shading  to  the  white  of  body;  tip  of 
caudal  white,  on  distal  third  rays  are  crossed  by  a  dark  bar,  which 
divides  below;  in  front  of  it  is  a  wide  light  interval  with  a  brown 
spot  in  the  middle;  then  a  narrow,  dark,  irregular  bar  across  middle 
of  rays,  and  then  a  wide  white  area  with  traces  of  bars  above  and 
below.     Peritoneum  white. 

This  species  is  close  to  Mlnous  adanm^  diflfering  in  having  a 
smaller  eye;  the  tip  of  the  mandible  more  hooked  upward;  the  lower 
preopercular  spines  hooked  backward,  rather  than  truncate;  the  max- 
illary slightly  shorter;  the  ventrals  shorter  and  more  adnate;  the  pos- 
terior outline  of  soft  dorsal  more  broadly  rounded;  and  in  having  the 
caudal  marked  with  irregular  bars.  In  3f.  adamsi  there  is  scarcely 
any  variation  in  the  2  broad  bars  crossing  the  caudal. 

The  type  is  a  specimen  115  mm.  in  length  from  Niigata,  in  Exjhigo, 
presented  to  us  by  Dr.  Ishikawa,  of  the  Imperial  Museum  of  Tokyo. 
It  is  numbered  7380,  Ichthyological  Collections,  Leland  Stanford  J  unior 
University  Museum.     It  was  formerly  No.  863,  Imperial  Museum. 

16.  DECTERIAS  Jordan  and  Starks. 
7)edma>»  Jordan  and  Starks,  new  genus  {jmdUus). 

This  genus  differs  from  Mlnmis  principally  in  having  the  dorsal 
spines  slender  and  flexible,  rather  than  stiff  and  shai-p;  a  narrow, 
deeply  concave  interorbital  region,  and  no  enlarged  posterior  pre- 
orbital  spine.     Japan. 

{deKtepo^^  stinging.) 

43.  DECTERIAS  PUSILLUS  (Schlegel). 

Minons  pusillus  Sciilexsel,  Fauna  Japonica,  Poiss.,  1843,  p.  50;  Nagasaki.— 
GtJNTHER,  Cat.  Fish,  II,  1860,  p.  149,  copied. — Stkindachner  and  D5der- 
LEiN,  Fische  Japans,  III,  1884,  p.  297;  Kagoshima. 

Head  2f  in  length  without  caudal;  depth  3|.  Dorsal  IX  or  X,  10 
or  11;  anal  10.     Eye  3^^  in  head;  maxillary  2^. 
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The  upper  profile  of  head  very  much  broken  up,  the  superior  post- 
orbital  re^on  depressed  anteriorly,  leaving  the  supraorbital  region 
much  produced;  a  deep  notch  in  front  of  orbital  rim  caused  by  the 
produced  nasal  region.  Exposed  bones  of  head  very  rough,  the 
orbital  rim  denticulate;  and  2  or  3  irregular  denticulate  ridges  along 
suborbitals.  Preorbital  with  2  short  spines,  the  anterior  directed 
downward,  the  posterior  downward  and  backward.  Preopercle  with 
a  long,  sharp  spine  above  and  4  smaller  ones  below.  Parietals  very 
rough  and  produced  behind  in  spines,  a  rough  ridge  running  back- 
ward from  posterior  margin  of  eye.  Mouth  large;  maxillary  reach- 
ing to  below  front  of  eye.  Narrow  bands  of  teeth  on  jaws  scarcely 
widened  anteriorly;  teeth  on  vomer  in  2  small,  widely  separated 
patches.  Interorbital  space  narrow  and  deeply  concave;  through  it 
runs  a  pair  of  slight  interorbital  ridges,  not  very  close  together,  its 


Fkj.  15.— DECTKRIAS  Pl'SILLrS. 


width  three-fifths  of  orbit,  or  6  in  head.  Middle  of  under  part  of 
mandible  with  a  rather  long  barbel,  and  a  smaller  one  between  it  and 
tip  of  mandible.  Last  gill  arch  with  a  short  slit  behind  it;  8  or  9 
short,  blunt  gill  rakers  on  anterior  limb  of  arch. 

Pectorals  reaching  to  or  a  little  past  front  of  anal,  and  having  10 
simple  rays;  lower  detached  ray  reaching  to  tips  of  ventrals.  Ven- 
trals  reaching  to  vent;  about  half  of  last  ray  adnate  to  body.  Dorsal 
spines  long  and  hair-like;  the  third,  or  longest,  equal  to  snout  and 
half  eye.     No  notch  between  dorsals.     Caudal  rounded. 

Color  in  spirits:  Finely  mottled  with  slaty  above,  abruptly  white 
on  lower  half  of  side  and  body;  membrane  of  spinous  dorsal  black; 
soft  dorsal  crossed  by  irregular  dark  lines;  pectoral  black  on  outer 
face;  inside  sometimes  black,  sometimes  with  a  tinge  of  white,  but 
never  strikingh"  white  as  in  species  of  3f!nmis;  ventrals  and  anal 
black  toward  tips  of  rays,  shading  at  base  into  the  white  of  the  under 
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parts  of  body;  each  ray  of  caudal  with  5  or  6  small  dark  spots 
arranged  to  form  irregtdar  dark  cross  lines  across  fin.  Peritoneuin 
white. 

About  a  dozen  specimens  were  taken  by  Jordan  and  Snyder  at 
Wakanoura,  the  longest  6  cm.  in  length. 

(pusilluH^  feeble.) 

17.  EROSA  (Swainson)  Jordan  and  Starks,  new  genus. 

Erom  SwAiNSON,  Nat.  Hist.  Cla^n.  Anim.,  II,  1839,  p.  61;  diagnosis,  no  refer- 
ence to  type,  erosa  understood  from  context. 

Synanchia  **Swainson"  Blbbkbr,  Nat.  Verb.  Holl.  Maats.  Wetens.,  1874,  p.  11 
(reprint)  {erosa):  (not  Synanchia  Swainson,  which  was  a  mere  misprint 
or  vagary  of  spelling  for  Synanceia). 

Body  short  and  thick,  covered  with  naked  skin,  on  which  are  skinny 
flaps.  Head  very  large,  cuboid,  irregularly  formed,  with  deep 
grooves  and  depressions.  Eyes  small;  mouth  large,  almost  vertical; 
teeth  on  the  vomer,  none  on  the  palatine;  preorbital  with  two  strong 
spines;  preopercle  with  5  bluntish  spines;  bones  of  the  skull  very 
thick;  top  of  head  rough;  a  large  quadrangular  pit  at  the  vertex. 
Dorsal  fin  continuous  with  13  stout  spines  and  9  soft  mys;  none  of  the 
spines  separated;  dorsal  fin  beginning  behind  the  nape;  none  of  the 
fin  rays  filamentous.  Anal  short,  with  3  distinct  and  5  soft  rays. 
Pectoral  short  without  free  ray.  Ventrals  moderate,  the  rays  1,  4. 
Caudal  rounded,  skin  smooth. 

A  single  species,  distinguished  from  Synamceia  {horrida)  =  Synan^ 
cidium  —  BufieKthyH^  by  the  form  of  the  head,  by  the  absence  of  warts 
and  fringes  on  the  smooth  skin  of  the  body,  and  by  the  absence  of  a 
deep  cavity  below  the  eye.  As  originally  presented,  neither  Erosa 
nor  Synanchia  seem  to  have  any  standing  in  nomenclature.  The 
genus  is  however  valid,  and  we  may  adopt  Enmi  as  its  name,  unless 
EroHia  (1857)  be  regarded  as  excluding  it. 

'^o»us^  ragged,  gnawed  out.) 

44.  EROSA  EROSA  (Langsdorf). 
DARUMA,a  DARUMAOKOZE,  TOKENOKO  (BAMBOO-SPROUTS). 

Synanceia  erom  Lanqsdorpf,  in  Cuvier  and  Valenciennes  Hist  Poiss.,  IV,  1829, 
p.  459;  Japan. — Schlegel,  Fauna  Japonica,  Poiss.,  1843,  p.  45,  pi.  xvii, 
fig.  1;  Nagasaki. 

Synanchia  erosa  Swainson,  Nat.  Hist.  Classn.  Fishes,  II,  1839,  p.  268.  (Name 
only;  misprint  for  Synanceia.) 

Synanddium  erosiim  (Tt^NTHER,  Cat.  Fish,  II,  1860,  p.  146;  Japan. — Steindachner 
and  D5DERLEIN,  Fische  Japans,  III,  1884,  p.  31;  Tokyo,  Kagoehima. — 
Nystrom,  Kong.  Vet.  Akad.,  1887,  p.  19;  Nagasaki. — Ishikawa,  Prel.  Cat^, 
1897,  p.  49;  Kagonhima. 

Head  2}  in  length  without  caudal;  depth  2.  Dorsal  XIV,  7;  anal 
III,  6.     Lateral  line  with  11  pores.     Eye  4f  in  head;  maxillary  2^; 

«  Daruma  is  the  red-faced  squatting  figure  of  a  Buddhist  saint. 
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interorbital  npace  2^.  Head  very  large,  as  wide  as  deep  and  much 
wider  than  body,  covered  with  ex)ar8ely  sculptured  bones,  rough, 
blunt  spines  and  ridges.  Mouth  very  oblique,  more  nearly  vertical 
than  horizontal,  the  bluntly  rounded  lower  jaw  shutting  into  it  and 
scarcely  projecting,  a  knob  developed  at  symphysis.  Teeth  in  narrow 
bands  on  jaws  and  vomer;  slightly  wider  in  front,  wider  in  front  on 
premaxillaries  than  on  mandible.  Top  of  head  between  eyes  nearly 
flat,  anteriorly  at  each  side  are  rough,  square  projections  between 
which  is  a  square  opening  for  the  reception  of  the  processes  from  the 
premaxillaries;  across  interorbital  spac*.e  just  behind  middle  of  eyes  is 
a  rough  transverse  ridge  separating  a  square,  deep  pit  behind  it  from 
the  premaxillaiy  process  pit;  a  similar  transverse  ridge  is  at  occiput  at 
the  posterior  end  of  quadrate  pit;  at  the  sides  the  ridges  are  depressed 
slightly  below  the  level  of  the  occipital  and  interorbital  ridges.     The 


Fig.  16.— Erosa  rrona. 


parietaLs  end  in  a  triangular  rough  process,  while  more  lateral  and 
posterior  is  a  larger  but  similar  process  (probably  on  post-temporal). 
Behind  eye  is  a  very  rough  broken  ridge  on  a  level  with  lateral  line. 
Superorbital  rim  very  rough.  Preorbital  with  3  blunt  spines  along 
anterior  edge.  Suborbitals  widen  posteriorly  into  a  rough,  bony 
buckler  nearly  covering  cheek,  at  the  center  of  which  is  a  prominent 
blunt  spine.  Preorbital  ridge  with  3  spines;  preorbital  edge  with  6 
rather  long  blunt  spines,  the  upper  ones  the  largest,  growing  smaller 
below;  in  a  line  with  them  is  a  similar  spine  on  outer  angle  of  articu- 
lar.    Opercle  with  2  spines  at  the  ends  of  ridges. 

Distance  of  dorsal  from  tip  of  snout  contained  2|  times  in  entire 
length  without  caudal.  The  last  dorsal  spine  the  highest,  3i  in  head; 
the  anterior  spines  only  a  little  lower;  no  notch  between  dorsals;  the 
rays  higher  than  the  spines,  2f  in  he^id.  Pectoral  with  16  rays,  all 
branched,  its  tip  reaching  to  front  of  anal,  its  fourth  i*ay  from  the  top 
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the  longest,  li  in  bead.  Ventrals  short,  having  1  spine  and  4  rays, 
their  length  2i  in  head.  Anal  spines  graduated  in  length,  the  soft 
anal  rays  much  longer,  3  in  head.  Ca  idal  short  and  rounded,  equal 
to  length  of  ventrals. 

Body  scaleless;  3  or  4  rows  of  wart-like  papillie  scattered  over  the 
back,  and  a  few  smaller  ones  above  anal. 

Color  in  spirits:  Back  and  sides  light  brownish;  top  of  head  at 
interorbital  space  and  a  spot  at  pterotic  region  frosted  with  white; 
from  base  of  second  to  seventh  dorsal  spine  a  pinkish  red  band 
extends  downward  to  lateral  line,  a  similar  one  on  last  3  spines  and 
entire  soft  dorsal  extends  down  nearly  to  anal;  a  pinkish  band  mixed 
with  fine  brown  lines  across  basal  half  of  caudal,  and  one  across  tips 
of  rays  leaving  a  white  band  between;  middle  of  soft  dorsal  with  a 
white  band  across  all  rays  but  last  2;  pectoral  brown,  crossed  by  fine, 
dark  brown  lines,  a  white  spot  on  upper  rays;  ventrals  and  anal  similar 
to  dark  part  of  pectoral;  traces  of  pink  on  interorbital  and  suborbitals. 

A  smaller  specimen  has  the  pink  very  bright,  and  in  addition  has 
pink  on  opercles,  on  occipital  region,  and  on  basal  two-thirds  of  pec- 
toral. Another  specimen  has  nmch  milk  white  about  the  head,  and 
the  lower  parts  of  body  are  lighter. 

A  fourth  specimen  differs  in  being  nearly  uniformly  dusky  or  black- 
ish on  back,  and  in  having  the  lateral  line  running  in  a  white  streak; 
fins  marked  similarly,  but  with  blackish  instead  of  red  or  dark  brown. 

Several  specimens  from  Misaki,  the  largest  120  mm.  in  length. 

18.  INIMICUS  Jordan  and  Starks. 
Inimims  Jordan  and  Starks,  new  genus  {jajxmiais). 

Body  elongate,  little  compressed,  anteriorly  low,  covered  with 
smooth  skin;  head  depressed,  fantastically  formed;  body,  head,  and 
fins  with  skinny  flaps;  mouth  small,  subvertical;  teeth  on  vomer,  none 
on  palatines;  dorsal  spines  slender,  about  17  in  number,  the  3  anterior 
separate  from  the  rest,  the  others  connet^ted  }>y  membrane  at  base. 
Pectoral  fin  large,  the  upper  rays  not  filamentous,  the  2  lower  rays 
detached,  connected  by  membrane  at  base.  Ventral  ra}  s  I,  5,  the  fin 
large.  Fantastic,  misshapen  fishes  often  highly  colored;  dreaded  by 
fishermen  for  their  stinging  spines.  This  genus  differs  from  Pel^rr 
{filametitoHuni)  chiefly  in  the  absence  of  long  filamentous  tips  to  the 
upper  rays  of  the  pectorals.  The  head  is  more  depressed  and  some- 
what differently  formed. 

{in  tm  let  IS  ^  e  n  emy . ) 

a.  Ck)lor  brownish  or  blactkish  with  cross-bands  of  black  or  bl(Mxi-red;  orbital  rim 
much  elevateii ;  a  sharp  ridge  in  front  of  orbital  rim .japoniciu%  45. 

aa.  Color  orange  with  black  spots,  or  else  diffuse  blackish  shaded  with  orange;  no 
distinct  cross-bands;  orbital  rim  and  its  ridges  less  elevated aurantiacuSf  46. 
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45-  INIMICUS  JAPONICUS  (Cuvier  and  Valenciennes). 
OKOZE,  ONIOKOZE  (DEVIL  POISON-FISH). 

Prior  jnpomcum  Cuvier  and  Valenciennes,  Hist.  Poiss.,  IV.,  1829,  p.  437;  Japan. 
Coll.  Langsdorf. — Schlkgel,  Fauna  Japonica,  Poise.,  1843,  p.  44,  pi.  xvni, 
fig.  2;  Nagasaki.— Richardson,  Ichth.  China,  1846,  p.  212;  Canton.— GtJN- 
THER,  Cat  Fish,  II,  1860,  p.  151;  Canton,  Japan. — Steindachner  and  D(5dbr- 
LEiN,  Fische  Japans,  III,  1884,  p.  197;  Tokyo. — Steindachner,  Beise  Aurora, 
1897,  p.  203;  Kobe. — Nystrom,  Kong.  Vet.  Ak.,  1887,  p.  19;  NagaaakL'-* 
Ibhikawa,  Prel.  Cat.,  1897,  p.  49,  etc. ;  locality  unknown. — Jordan  and 
Snyder,  Check  List,  1901,  p.  100;  Yokohama. 

Peior  tiffrinum  Richardson,  Ichth.  China,  1846,  p.  212;  Canton. 

Head  3  in  length  without  caudal;  depth,  3^.  Dorsal  XVIl,  7;  anal 
II,  \K     Lateral  line  tentacles  15.     Eye  7  in  head;  maxillary  2f. 

Orbital  rim  and  premaxillary  processes  more  produced  than  in  Z 
anrantm<nis^  the  snout  narrower,  the  distance  across  maxillaries  just 
behind  angle  of  mouth  is  half  of  length  of  head.  The  teeth  similar. 
The  arrangement  of  ci-aniai  spines  and  ridges  the  same,  but  thej^  are 
much  higher  and  sharper,  the  transverse  ridge  across  posterior  part  of 
interorbital  space  is  developed  as  a  very  high,  sharp  crest;  a  conspic- 
uous sharp  ridge  runs  from  a  tubercle  in  front  of  orbital  rim  inward 
in  a  curve  along  interorbital  space  nearl}^  to  transverse  crest.  (In  /. 
aumnt/eujf  this  ridge  is  scarcely  developed.)  The  interorbital  space, 
the  transverse  depression,  and  the  preorbital  pits  are  deeper.  The 
dermal  fringes  are  arranged  the  same  and  are  the  same  number  and 
size. 

Pectoral  reaching  to  or  a  little  X)ast  front  of  anal  and  having  10  rays. 
Ventrals  adnate  for  their  whole  length,  the  membrane  extending  past 
the  tip  of  the  last  ray  nearly  to  the  front  of  the  anal.  Anal  spines 
short,  their  tips  not  projecting  through  the  skin.  Front  of  dorsal  dis- 
tant from  tip  of  snout  a  space  contained  4i  times  in  entire  length 
without  caudal.     Caudal  rounded. 

Color  in  life  dark  brown,  with  cross  bands  of  black  or  deep  red.     The 

sp>ecimen  above  described,  in  spirits,  has  alternate  light  brown  and 

opaqae  pinkish  red  areas  on  back  and  sides,  outlined  with  darker  color; 

head  almost  entirely  red  down  to  bmnchiostegals,  with  irregular  light 

brown  spots  outlined  with  dark  brown;   these  mottling  interorbital 

space  and  preorbital  pits;  a  pair  of  them  at  occipital  region,  one  on 

end  of  maxillary,  a  couple  on  opercle,  and  one  on  suborbital;   cheek 

and  snout  nearly  solid  red;  tip  of  mandible  with  a  large  red  spot; 

anterior  dermal  fringes  red;  under  part  of  head  otherwise  white  or 

brownish,  freckled  with  dark  brown;  the  red  of  head  extends  back  to 

third  dorsal  spine,  involving  the  front  of  dorsal;   behind  which  is  an 

irregular  brownish  crossbar,  involving  dorsal  to  sixth  spine  and  reach- 

ing  to  opposite  anterior- third  of  pectoral;   next  behind  is  a  large  red 

area  containing  some  small  light  brown  spots,  extending  on  dorsal  to 
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eleventh  spine,  extending  down  to  just  past  middle  of  side,  and  send- 
ing an  arm  along  middle  of  side  back  to  a  similar  red  spot  from  four- 
teenth spine  to  second  or  third  soft  my,  inclosing  between  a  light 
brown  spot  which  extends  on  dorsal;  middle  of  soft  dorsal  crossed  by 
a  light  brown  band  which  extends  down  and  is  continuous  with  the 
light  color  of  the  lower  parts;  end  of  soft  dorsal  and  base  of  caudal 
with  a  red  bar;  then  a  narrow  white  bar  across  caudal,  followed  by  a 
wider  red  one,  a  white  one  across  middle  of  rays,  a  still  wider  red  and 
dark  brown  one,  and  the  tips  of  the  rays  with  a  narrow  white  border; 
pectoral  with  a  white  bar  across  base  of  rays  continuous  with  a  similar 
bar  obliquely  across  rays  beyond  their  middle,  inclosing  a  red  spot 
above;  posterior  third  of  pectoral  red;  lower  parts  white,  covered 
with  large  and  small  irregular  brown  spots;  ventrab  and  anal  similar, 
but  darker  with  brown. 

Another  specimen  has  dark  brown  taking  the  place  of  the  red  of  the 
head,  with  similar  light  brown  spots;  the  lower  parts  nearly  solid 
brown;  the  dark  bands  of  pectoral  and  caudal  dark  brown,  a  tinge  of 
red  on  the  former,  the  red  areas  of  back  approximately  in  the  same 
place,  but  more  restricted  by  the  brown  color. 

A  third  specimen  ha«4  the  head  slaty  black  with  the  spots  and  mot- 
tling gray;  the  areas  on  back  and  fins,  which  were  red  in  the  first 
specimen,  are  here  duskv  or  slate  color,  and  those  which  were  light 
brown  are  here  gray ;  the  lower  part  of  side  and  belly  is  dusky,  slightly 
brownish,  and  crossed  in  all  directions  by  nearly  straight  white  lines 
appearing  like  the  cracks  in  old  crockery. 

Numerous  specimens  are  in  the  collection  from  Tokyo,  Tsuruga, 

Onomichi,  Yohohama,  and  Kobe.     The  species  is  common  throughout 

southern  Japan,  and  is  daily  in  the  markets,  usually  with  the  spinous 

dorsal  removed. 

Meii^uremetds  of  Inimicus  japmiicus. 


Len^b  in  mm.  without  caudal  . 
Heaa  in  hundredths  of  length  . . 

Depth 

Eye. 


Maxillary 

Interorbital  width 

Width  mout  across  maxillaries,  juHt  be- 
hind angle  of  mouth 

Length  of  third  dorsal  spine 

Length  of  caudal 

Number  of  dor«al  Hpines 

Number  of  dorsal  rays 

Number  of  anal  spines 

Number  of  anal  rays 


150 

166 

195 

145 

163 

36 

85 

36 

34 

35 

33 

28 

28 

29 

32 

6 

6* 

5 

5i 

5 

16 

16 

16 

15 

16 

10 

lOi 

10 

9 

10 

18 

18 

19 

17 

.   19 

20 
31 

18 

28 

19 
31 

18    ' 

29 

XVII 

XVII 

XVI 

XVII 

XVII 

7 

7 

8 

7 

7 

11 

11 

11 

11 

11 

9 

9 

8 

10 

9 

46.  INIMICUS  AURANTIACUS  (Schlegel). 

AKAOKOZE  (RED  POISON-FISH). 

Pelor  aurantiacum  Schlbgel,  Fauna  Japonica,  Poise.,  1843,  p.  44,  pi.  xviii,  fig.  1; 
Nagasaki. — GCnthkr,  Cat.  Fish,  II,  1860,  p.  151,  copied. 

Head  2f  in  length  without  caudal;  depth  Si;  dorsal  XVII,  7;  anal 
II,  9.  Lateral  line  with  15  pores  (or  tentacles).  Eye  7  in  head; 
maxillary  2^. 
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Upp)er  profile  of  head  deeply  concave  from  first  dorsal  spine  to 
posterior  end  of  produced  premaxillary  processes,  the  eye  much  pro- 
duced alx)ve  level  of  rest  of  profile.  Mandible  with  a  knob  at  sym- 
physis. Snout  very  broad,  the  distance  across  maxillaries  ja^t  behind 
au^le  of  mouth  li  to  If  in  length  of  bead.  Teeth  on  mandible  in  a 
broad  band  in  front,  very  narrow  at  the  sides;  on  premaxillaries  much 
wider  at  sides  and  about  equal  in  front  to  band  on  front  of  mandible; 
on  vomer  in  a  band  as  wide  as  on  front  of  jaws;  palatines  toothless. 

Top  of  head  with  many  blunt  spines  and  ridges,  much  lower  than  in 
Jyuiiucus  japo7iwm,  A  rather  sharp  ridge  across  posterior  part  of 
interorbital  sei:)arating  interorbital  space  from  a  transverse  depression 
across  occipital  region,  which  is  somewhat  more  shallow  than  inter- 
orbital s[>ace.  A  couple  of  spines  on  occipital  region  (probably  on 
pwirietals),  a  third  farther  back  and  slightly  out  of  line  with  them,  and 
a  pair  behind  posterior  margin  of  eye  on  a  level  with  lateral  line.  A 
spine  on  middle  of  preorbital  and  2  on  its  lower  edge,  the  posterior  of 
which  is  the  larger.  One  on  suborbital  just  below  deep  depression  in 
front  of  eye,  and  a  pair  below  eye  slightly  before  its  middle,  one 
placed  above  the  other.  Operde  with  2  small  spines  and  a  row  of  3 
or  4  around  preopercle.  A  row  of  nmltitid  dermal  fringes  around 
preopercle  extending  around  lower  side  of  mandible;  the  largest  of 
these  at  side  of  mandible  and  at  end  of  maxillary.  A  couple  of  small 
deniial  flaps  on  preorbital  and  sevenil  on  lower  edge  of  opercle.  A 
row  of  dermal  flaps  along  lateral  line  and  above  it  a  row  of  shorter 
wart-like  ones  placed  about  half  as  frequently.  The  dorsal  spines 
decorated  with  numerous  tentacles. 

Pectoral  reaching  to  front  of  anal  or  a  little  past,  10  rays  without 
the  2  detached  ones,  all  branched,  the  lower  4  appearing  simple. 
Ventrals  adnate  for  their  whole  length,  the  membrane  extending  past 
the  tip  of  the  last  nearly  to  the  front  of  anal.  Anal  spines  entirely 
covered  with  skin,  their  ^joints  not  free;  the  tips  of  the  posterior  rays 
reach  to  the  base  of  caudal.  Front  of  dorsal  placed  from  tip  of  snout 
a  distance  contained  4  times  in  entire  length  without  caudal.  Caudal 
rounded. 

Color  in  spirits  of  one  specimen  is  entirely  white  (bright  orange  in 
life)  with  the  exception  of  5  or  6  black  spots  the  size  of  pupil  scattered 
irregularly  over  each  side  and  not  placed  the  same  on  opposite  sides; 
8  or  4  similar  spots  on  inner  surface  of  pectoral.  This  specimen  in 
life  was  bright  yellowish  orange. 

Another  specimen  is  slightly  dusky  on  back  and  has  several  regu- 
larly placed  irregular  dark  brown  blotches;  interorbital  space  and 
preocular  pits  uniform  dark  brown;  a  similar  colored  area  on  opercle 
and  preopercle,  leaving  a  light  area  behind  eye  and  on  cheek;  another 
dark  brown  one  on  back  al)ove  lateral  line  below  third  to  fifth 
dorsal  spines;  one  just  below  the  last  and  behind  base  of  pectoral,  one 
at  tip  of  pectoral  and  one  under  soft  dorsal  rays  extending  on  soft 
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dorsal;  all  dennal  flaps  dark  brown;  lips  and  maxillary  dusky;  pec- 
toml  dark  at  middle,  lighter  below  and  behind,  a  few  black  spots  on 
under  surface;  ventrals,  caudal,  and  anal  dusky;  belly  and  lower  parts 
sparsely  freckled  with  slightly  diffused  spots,  not  so  large,  black,  or 
clear-cut  as  on  the  other  specimen.  This  specimen  in  life,  where  not 
dark  brown,  was  golden  yellow. 

We  have  two  specimens  from  Hiroshima  and  Kobe,  24  and  28  cm. 
in  length. 

The  species  is  much  less  common  than  Inimieus  japonieus. 

(aurantidctiSj  orange  color.) 

MecimremerUs  of  Inimicus  aurantiacus. 


Locality. 


I^nffth  in  mlllimetcre  without  caudal . 

Head  in  hundredths  of  length 

Depth 

Eye  . 


Mf 


axillarv 

Interorbital  width 

Width  of  snout  across  maxillaries  . 

Length  of  pectoral 

Length  of  third  dorsal  spine 

Length  of  caudal 

Number  of  dorsal  spines 

Number  of  dorsal  rays 

Number  of  anal  spines 

Number  of  anal  rays 


Kobe. 

Hiroshima. 

205 

180 

36 

37 

80 

81 

6 

5t 

174 

17* 

9 

8 

23 

22 

38 

86 

17 

17 

28 

29 

XVII 

xvn 

7 

7 

II 

n 

9 

9 

19.  OCOSIA  Jordan  and  Starks. 
Oi'osia  Jordan  and  Starks,  new  genus  (tv«pa). 

Body  compressed,  elevated,  covered  with  Smooth  skin.  Head 
pointed,  rather  nrnall;  mouth  small,  little  oblique;  teeth  on  vomer  and 
palatines;  preorbital,  with  a  long  curved  spine  reaching  nearly  to  the 
tip  of  the  maxillaiy;  small  spines  on  top  and  sides  of  head;  preopercle 
with  4  spines;  spinous  dorsal  high,  continuous,  beginning  above  middle 
of  eye,  of  16  spines  and  9  soft  rays;  anal  rays  III,  6.  Ventral  ra^'s 
I,  5;  pectoral  without  free  rays.  Small  fishes  of  rather  deep  water  in 
Japan,  differing  from  Agriopus  in  lacking  the  preopercular  spine  and 
in  having  3  spines  in  the  anal. 

(ol'oze  or  okose^  the  Japanese  name  for  venomous  Scorpsenoid 
fishes.) 

47.  OCOSIA  VESPA  Jordan  and  Starks,  new  species. 

Head  2f  in  length  without  caudal;  depth  2^.  Dorsal  XVI,  9;  anal 
in,  6.  Ventral  rays  I,  5.  Lateral  line  with  12  or  13  pores.  Eye  4 
in  head;  maxillary  2f. 

Anterior  profile  from  first  dorsal  spine  to  tip  of  snout  nearly  straight 
and  mther  steep,  a  notch  between  e3"e  and  premaxillary  processes. 
Mouth  scarcely  oblique  and  below  axis  of  body;  the  maxillary  reach- 
ing to  below  middle  of  eye.     Lower  jaw  very  slightly  projecting,  and 
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without  a  symphyseal  knob;  teeth  in  moderate  bands  on  jaws;  in  nar- 
row bands  on  vomer  and  palatines.  Interorbital  narrow  in  front, 
equal  to  half  the  diameter  of  eye,  increasing  to  twice  that  width  over 
middle  of  ej^e.  Superorbital  rim  raised  in  a  slight  crest,  with  a  pair 
of  ridges  between,  which  diverge  posteriorly.  Posterior  end  of  pre- 
orbital  armed  with  a  long,  sharp,  curved  spine,  which  reaches  nearly 
to  tip  of  maxillary;  anterior  lower  edge  with  a  very  small  spine 
inclined  back  and  downward.  A  pair  of  spines  on  upper  part  of  head 
in  line  with  superorbital  rim,  and  a  couple  behind  eye  in  line  with 
anterior  end  of  lateral  line.  Suborbitals  with  a  broken  ridge,  but 
without  spines,  ending  in  upper  preopercle  spine.  Preopercle  with  4 
spines  and  traces  of  a  fifth  below;  long  and  sharp  above,  growing 
evenly  and  gradually  shorter  below.     Last  gill  arch  without  a  slit 


Fig.  17.— OcoeiA  vespa. 


behind.     Gill    rakers   rudimentary,    represented    by  4  or    5    small 
tubercles. 

No  notch  between  soft  rays  and  spines  of  dorsal.  Spinous  dorsal 
very  high;  its  origin  above  middle  of  eye;  its  first  spine  equal  in 
length  to  orbit  and  contained  2|  times  in  second;  the  anterior  (except 
the  first)  spines  the  longest,  decreasing  gradually,  but  very  slightly, 
in  length  to  the  last,  which  is  short^^r  than  second  spine  from  one-half 
to  four-fifths  eye.  Soft  dorsal  rays  scarcely,  or  very  slightly,  longer 
than  posterior  spines,  decreasing  quickly  in  length  behind  middle  rays; 
the  last  ray  adnate  to  body  and  reaching  a  little  past  base  of  caudal. 
Pectoral  re-aches  beyond  tips  of  ventrals,  but  scarcely  to  front  of  ana]; 
it  has  12  rays,  the  fifth  or  sixth  from  the  top  the  longest.  Ventrals 
with  spine  and  5  rays,  their  tips  scarcely  reaching  to  vent.  First 
anal  spine  equal  in  length  to  diameter  of  eye,  and  contained  If  in  third 
spine;  second  spine  intermediate  in  length.     Second  anal  ray  the  long- 
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est,  2  in  head;  last  ray  not  adnate  to  tody.  Body  and  head  every- 
where without  scales. 

Color  in  spirits,  brownish  or  dusky  irregular  cross  bars  over  a  white 
ground;  one  downward  under  seventh  dorsal  spine,  broader  l>elow 
lateral  line  and  inclosing  a  white  spot  just  below  it,  fading  on  lower 
part  of  sides;  the  next  under  last  spine  and  first  4  or  5  rays,  extending 
nearly  to  anal;  a  narrow  band  across  base  of  caudal,  and  one  across 
rays  toward  their  tips;  extreme  tips  white;  dorsal  without  color, 
except  a  little  dusky  at  end  of  soft  doraal;  anal  and  tips  of  ventrals 
dusky;  pectoral  with  a  broad  white  band  across  middle  of  rays,  a  black 
band  toward  tips,  and  extreme  tips  white;  a  dasky  spot  on  nape;  a 
dark  stripe  from  eye  to  upper  preopercle  spine,  one  obliquely  across 
cheek,  and  one  forward  across  maxillary  and  mandible;  snout  and  tip 
of  mandible  white;  a  dusky  band  covered  with  small  black  points 
across  interorbital  space.  Other  specimens  have  small  dark  points  on 
front  of  dorsal,  base  of  pectoral,  and  on  head  following  the  radiating 
lines  from  eye.  Sometimes  entire  dorsal  is  more  or  less  spotted.  One 
specimen  shows  traces  of  pink  above  lateral  line  and  on  head.  In  life 
the  species  was  pink  or  pinkish  gi'ay  with  darker  markings. 

Specimens  were  dredged  by  the  U.  S.  Fish  Commission  steamer 
iWHitnmH  in  40  to  50  fathoms  in  Sagami  I^y.  Stations  3757,  oflf  Sano 
Point,  Sagami  Bay,  41  to  50  fathoms;  3762,  same  locality,  42  to  49 
fathoms,  and  8764,  same  locality,  44  to  50  fathoms.  They  do  not 
exceed  50  mm.  in  length. 

The  types  are  in  the  U.  S.  National  Museum  and  are  nnmbered  50911. 
Cotypes  are  numbered-  7375  and  '7376  Leland  Stanford  Junior 
Ichthyological  collection. 

{vespa^  wasp.) 

20.  SNYDERINA  Jordan  and  Starks. 
Snyderina  Jordan  and  Stakkk,  Proc.  Cal.  Aca<l.  Sci.,  1901,  p.  381  (yamanokami). 

Body  robust,  compressed,  sparsely  covered  with  nonimbricate, 
thickened  or  granular  scales.  Head  naked,  ridged,  without  cranial 
spines.  Prolilc  angulated  in  front  of  eye;  preorhital  with  a  long 
sharp  spine.  Preopercle  with  a  long  sharp  spine  above  and  4  smaller 
ones.  Teeth  villiform,  in  bands  on  jaws  and  vomer;  palatines  tooth- 
less. Gill-membranes  narrowly  united  and  narrowly  connected  with 
the  isthnuis.  No  slit  behind  fourtli  gill.  Bmnchiostegals  7.  Lateral 
line  present.  Dorsal  continuous,  with  abouf  13  spines  and  10  rays. 
Anal  with  3  sj)ines.  First  dorsal  spine  short,  inserted  above  middle 
of  eye;  last  dorsal  ray  adnate  to  caudal  peduncle.  Ventml  rays  I,  5. 
Pectoral  without  free  ray.     Caudal  rounded.     Fins  all  scaleless. 

This  genus  is  close  to  Tdraroge  (Jbarhitm)^  differing  at  least  in  the 
absence  of  barbels  at  the  chin. 

(Named  for  John  Otterbeiu  Snyder.) 
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48.  SNYDERINA  YAMANOKAMI  Jordan  and  Starks. 
YAMA-NO-KAMI  (MOUNTAIN  WITCH). 

ITetraroge  gurUheri  Boulenger,  Proc.  Zool.  Soc.  London,  1889,  p.  239,  with  plate; 

Muscat,  Arabia  (palatines  said  to  have  teeth). 
Snyderina  yainaiiokami  Jordan  and  Stakks,  Proc.  Cal.  Ac.  Sci.,   1901,  p.  381, 

pi.  XX ;  Kagoshima,  Japan. 

Head  2.6  in  body;  depth  2.7;  eye  4  in  head;  maxillary  2.5.  Dorsal 
Xin,  10;  anal  III,  5.     Pores  of  lateral  line  21. 

Body  compressed,  the  back  elevated  anteriorly,  deepest  over  poste- 
rior part  of  head,  tapering  to  a  rather  small  caudal  peduncle. 

Head  with  many  spines  and  ridges,  the  ridges  smooth  and  covered 
with  thin  skin.     Profile  very  steep  from  first  dorsal  spine  to  snout, 


Fig.  18.— Snyderina  yamanokami. 

which  latter  projects  at  a  sharp  angle  and  is  less  nearly  vertic4il. 
Mouth  very  oblique,  the  lower  jaw  slightly  projecting.  Maxillary 
broad  at  the  posterior  end,  transversely  concave.  Teeth  finely  villi- 
form,  in  bands  on  jaws  and  vomer;  palatines  toothless.  Width  of 
interorbital  space  about  two-thirds  diameter  of  eye.  Two  nearly  parallel 
high  sharp  ridges  run  from  first  doi-sal  spine  to  snout.  A  ridge  around 
anterior  margin  of  e3^e  runs  backward  to  beneath  base  of  third  dorsal 
spine;  it  has  a  depression  al)ove  middle  of  eye  and  another  above  pos- 
terior part  of  eye.  Superior  margin  of  eye  with  a  ridge  which  is 
scarcely  continuous  with  that  of  anterior  margin.  From  behind  eye, 
about  on  a  level  with  superior  margin  of  pupil,  a  ])roken  horizontal 
ridge  extends  backward  above  gill-opening  nearly  to  tip  of  opercular 
flap.  Suborbital  stay  with  a  sharp,  smooth  ridge  extending  back  and 
joining  at  right  angles  a  ridge  that  follows  around  margin  of  pre- 
opercle.     From  the  latter  and  below  its  junction  with  suborbital  ridge 
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the  preopcrcle  sends  a  ridge  backward  which  ends  in  a  sharp  spine. 
Preorbital  with  a  short  spine  anteriorly  projecting  transv^ersely  to 
maxillary;  a  long  sharp  spine  follows  upper  contour  of  maxillary  and 
is  as  long  as  half  the  diameter  of  eye.  Gill-rakers  short,  blunt,  uneven ; 
about  4+8  in  number. 

Entire  head,  a  space  on  back  below  dorsal,  breast,  and  a  spac«  behind 
base  of  pectoral,  naked.  Sides  of  body  covered  with  small  granula- 
tions which  are  somewhat  thickened  toward  their  posterior  margins, 
but  are  not  spiniferous. 

Dorsal  without  a  notch  between  the  spinous  and  ra^'^ed  portions. 
The  lirst  spine  not  longer  than  eye  (its  tip  ))roken),  its  base  above 
middle  of  eye.  The  second  spine  over  twice  as  long  as  the  first;  the 
fifth  equal  to  distance  from  eye  to  tip  of  opercular  flap.  The  middle 
rays  of  soft  dorsal  longest;  their  length  equal  to  the  distance  from  tip  of 
snout  to  preopercular  ridge;  the  posterior  margin  of  the  fin  straight, 
forming  an  angle  slightly  less  than  a  right  angle  with  the  superior 
margin.  The  last  ray  is  adnate  to  the  caudal  peduncle  for  its  whole 
length,  the  membrane  not  quite  reaching  to  base  of  caudal. 

The  anal  spines  are  graduated;  the  first  scarcely  as  long  as  diameter 
of  eye,  the  third  twice  the  length  of  the  first.  When  the  fin  is  depressed 
the  tips  of  the  middle  rays  reach  the  bjise  of  the  caudal.  The  last  i^y 
is  adnate  to  the  caudal  peduncle  for  al)out  half  its  length.  When  ven- 
tral fins  are  depressed  the  longest  ray  reaches  to  the  base  of  the  fii'st 
anal  spine,  while  the  tip  of  the  ventral  spine  falls  short  of  it  a  distance 
ec^ual  to  the  diameter  of  the  eye.  Pectoral  angulated,  the  sixth  and 
seventh  rays  longest,  reaching  to  above  the  first  anal  ray.  Caudal  fin 
narrow  and  elongate,  with  the  posterior  margin  rounded;  its  length 
li  in  head. 

Color  (from  a  specimen  long  in  spirits)  slaty  white  with  brownish 
markings.  Membrane  of  spinous  dorsal  clouded  with  brownish;  some 
of  the  spines  with  a  small,  dark  spot  in  front  of  them.  All  of  the 
other  fins  with  vermiculated  markings  transversely  across  the  rays. 
A  large  dark-brown  spot  behind  upper  part  of  gill-opening  and  a 
smaller  one  on  lateral  line  Ixilow  base  of  last  dorsal  spines.  Eye  with 
traces  of  lines  radiating  from  the  center. 

The  type  is  a  single  specimen  (No.  6433  on  the  Stanford  Museum 
Register)  in  good  condition,  217  mm.  long,  present^^d  to  Stanford  Uni- 
versity by  Professor  Mitsukuri  of  the  Imperial  University  of  Tokyo. 
It  is  said  to  be  from  Kagoshima  in  Kiusiu,  and  to  bear  the  local  name 
of  Yama-no-kami,  or  Mountain  Goddess,  in  local  mythology  a  woman 
with  wings,  capable  of  starting  a  storm.  Dr.  Boulenger  calls  our 
attention  to  the  probable  identity  of  this  species,  with  his  Tetraroge 
giintherL  The  two  agree  in  form  and  color,  but  S,  guntheri  is  said  to 
have  palatines  toothed  and  there  is  some  difi'ereuce  in  size  of  mouth. 
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21.  PARACENTROPOGON  Bleeker. 
Parocenbropogon  Blbsker,  Act.  Sci.  Roy.  Amst.,  1876,  p.  66,    (Umgispirm), 

Body  oblong,  compressed,  covered  with  minute  scales  or  almost 
naked.  Head  obtuse,  without  spinous  crests.  Preorbital  with  two 
spines,  preopercle  with  4  or  5;  opercle  with  2;  mouth  moderate, 
oblique,  the  jaws  subequal;  teeth  on  vomer  and  palatines;  no  barbels 
at  the  chin;  gills  3i,  no  slit  behind  the  last;  pectorals  moderate,  with- 
out free  rays;  dorsal  continuous,  not  joined  to.the  caudal,  the  spines 
12  lo  14,  the  first  inserted  over  the  eye,  the  anterior  spines  strong  and 
divergent;  soft  rays  8  or  9;  ventral  rays  I,  4;  anal  rays  III,  4  to  6; 
caudal  rounded.  Small  brightly  colored  fishes,  with  stinging  spines. 
They  are  distinguished  from  the  genus  Tetraroge  chiefly  by  the  absence 
of  barbels.  From  Gymnapistus  {Pentraroge)  the  absence  of  a  slit 
behind  the  last  gill  is  the  chief  distinction.  Both  Tetraroge  and  Gym- 
tmpUtu^  are  said  to  have  the  ventral  rays  I,  5,  but  Valenciennes  incor- 
rectly assigns  the  same  number  to  Paracentr<ypogon  longwpini^, 

{napa^  near;  GmtropiHfon^  a  related  genus;  Kivrpov^  spine; 
noycov^  beard.) 

"  49.  PARACENTROPOGON  RUBRIPINNIS  ^(Schlcgcl). 

OKOZE. 

Apifitu*  rubripirmis  ScnLBGEL,  Faun.  Jap.  Poiss.,  1S43,  p.  49,  pi.  xxii,  fig.  2; 


Tetrantge  rubripinnis  Guxther,  Cat.  Fish.  Brit.  Mus.,  II,  1860,  p.  133;  after 
Schlegel. — Ishikawa,  Prel.  Cat.,  1897,  p.  50;  Bosliu,  Misaki. — Jordan  and 
Snyder,  Check  List  Fishes  Japan,  1901,  p.  100;  Yokohama. 

Tetraroge  hmguipinis  Steindachner,  Fische  Japans,  III,  1884,  p.  29;  Tokyo, 
Tagawa,  Tango,  not  of  Cuvier  and  Valenciennes,  a  species  from  Amboina, 
foand  also  in  China. 

ParaceiUropogon  langispinix  Steindachner,  Reise  Aurora,  1897,  p.  203;  Kobe, 
Hiogo 

Tetraroge  longispirm  var.  nuda  GCnther,  Shore  fishes  Challenger,  1880,  p.  66; 
Kobe,  Japan. 

Head  3  in  length  without  caudal;  depth  2|.  Dorsal  XIV,  7;  anal 
III,  4  or  5,  usually  4.  Ventral  ray  I,  4.  Eye  3^  in  head;  maxillary 
2|;  interorbital  5i.     Lateral  line  with  20  pores. 

Anterior  profile  of  head  very  steep  and  very  slightly  convex  from 
first  dorsal  spine,  which  is  above  middle  of  eye,  to  tip  of  snout. 
Mouth  moderately  oblique,  the  front  of  premaxillaries  on  a  level  with 
lower  margin  of  eye.  Maxillary  reaching  to  below  middle  of  eye. 
Jaws  equal,  the  lower  with  a  slight  knob  at  symphysis.  Broad  bands 
of  villiform  t**eth  on  jaws,  vomer  and  palatines;  the  bands  on  pre- 
maxillaries broader  than  on  mandible,  those  on  palatines  short  in  com- 
parison with  their  breadth.  Interorbital  space  rather  narrow,  its 
edges  converging  anteriorly,  and  having  a  pair  of  large  ridges  which 
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diverge  anteriorly;  the  superorbitkl  ridge  is  somewhat  raised,  aod 
were  the  interorbital  ridges  absent,  the  interorbital  space  would  be 
concave.  Preopercle  with  a  large,  sharp  spine  at  its  edge  on  a  level 
with  suborbital  stay,  and  3  or  4  slight,  sharp  tubercles  covered  with 
skin  on  its  edge  below.  A  long  sharp  spine  on  posterior  edge  of 
preorbital  reaches  backward  past  end  of  maxillary  nearly  to  below 
posterior  orbital  margin,  and  a  small  spine  at  its  base,  which  is  directed 
downward.  Anterior  limb  of  first  gill  arch  with  8  or  9  very  short 
blunt  gill-rakers.  Pseudobranchise  present.  Gills  3i,  no  slit  behind 
the  last. 

Pectoral  reaching  past  tips  of  ventrals  to  opposite  vent;  pectoral 
rays  11,  all  branched.  Dorsals  without  a  notch  between  them;  the 
first  spine  less  than  half  the  length  of  second;  second  and  third  sub- 
equal  li  to  1|  times  in  head,  the  third  to  sixth  decreasing  in  length 
backward  and  the  remaining  ones  subequal,  the  last  spines  two  times 


FUi.  19.— PaUA(  ENTROPOOON   RUBRIPINNIS. 


in  head,  and  equal  to  the  longest  rays;  last  dorsal  ray  connected  to 
body  for  nearly  its  full  length  by  a  membrane.  (These  measurements 
taken  from  a  specimen  10  cm.  in  length.)  In  specimens  6  cm.  in 
length  the  first  spine  is  longer  in  comparison  with  second,  which  latter 
is  equal  to  half  head,  and  the  posterior  spines  behind  the  fourth  are 
subequal  in  length  and  contained  2i  times  in  head.  Third  anal  spine 
longer,  but  equal  to  second  in  diameter;  its  length  2^  in  head. 

Head  and  body  appearing  to  the  naked  eye  and  to  the  touch  naked; 
under  a  lens,  however,  the  posterior  part  of  the  body  is  seen  to  be 
sparsely  covered  with  small,  round,  embedded,  nonimbricated  scales,  in 
greater  or  fewer  numbers  (sometimes  entirely  absent)  and  not  always 
of  the  same  size;  these  not  developed  anterior  to  the  tip  of  the  pec- 
toral. 

Color  in  spirits:  Sides  and  backs  mottled  and  spotted  with  small 
irregular  dark-brown  or  black  spots,  .sometimes  arranged  to  form  very 

Digitized  by  V^OOQlC 


Ko.  1351.    sconr.KXow  pmiEs  of ja pa x—jorda n a xn  st. i rks.     i (>9 


much  broken  and  irregular  erosslMirs;  when  the.se  are  evident,  there 
is  one  under  front  of  soft  dorsal,  one  under  posterior  part  of  soft 
dorsal  and  on  caudal  peduncle,  one  across  body  under  pectoral,  one  at 
nape,  and  one  across  interorbital  space.  Radiating  bars  commonly 
present  from  eye;  these  extending  on  iris  nearly  to  pupil,  leaving  a 
narrow  silvery  ring  of  the  iris  around  pupil;  one  downward  across 
maxillary,  one  downward  across  cheek,  one  downward  and  backward 
to  preopercle  spine,  one  upward  and  backward  toward  base  of  second 
dorsal  spine.  A  spot  usually  of  the  light  ground  color  present  just 
alK)ve  or  resting  on  lateral  line,  situated  at  a  point  midway  between 
tip  of  snout  and  middle  of  caudal  rays;  sometimes  it  is  made  conspic- 
uous with  opa^jue  white  pigment  especially  in  females.  Rays  of  soft 
fins  crossed  with  narrow  wavy  lines,  except  ventrals,  which  are  white 
with  dusky  tips.  Spinous  dorsal  irregularly  marbled;  a  large  deep 
black  blotch  from  sixth  to  ninth  ray,  extending  slightly  on  back. 
Peritoneum  white. 

A  fresh  specimen  showed  the  following  color:  Olive  spotted  with 
darker  olive;  a  jet-black  spot  on  back;  lower  fins  and  belly  rosy; 
dorsal  blotched  with  brownish  red,  a  pale  spot  alx)ve  lateral  line. 
The  coloration  is  subject  to  great  variation  in  degree  of  mottling.  The 
feuiales  are  rather  duller  in  color  and  with  lower  spines. 

This  description  is  ba-scnl  on  many  specimens  from  Tokyo,  Tomo  in 
Bingo,  Misaki,  Kobe,  and  Wakanoura. 

Ac<;ording  to  Dr.  (limther,  this  spiMies  (which  he  calls  var.  nufhi)  is 
distinguished  from  Puravmtropogim  lnn(jii<ph\i^  of  the  East  Indies  by 
the  virtual  absence  of  scales. 

{ruber ^  red;  phirm^  fin.) 

22.  ERISPHEX  Jordan  and  Starks. 
Erigphex  ZoKVik^  and  8tarkh»  new  genus  (potfii). 

Body  oblong,  compress(Hl,  sc4ileless,  but  covered  with  velvety  pric- 
kles. Head  without  spines  or  rough  crests  above;  preorbital  with 
2  spines  below;  preopercle  with  3  or  4  blunt  spines,  opt»rcle  with  2 
spines;  mouth  moderate;  teeth  on  the  vomer,  none  on  the  palatines. 
Dorsal  fin  continuous,  notched  after  the  third  or  fourth  spine,  begin- 
ning over  the  eye,  of  11  to  13  spines  and  9  to  11  soft  rays;  pectorals 
rounded,  without  free  i*ays;  anal  with  2  spines  and  8  to  10  soft  rays; 
ventral  rays  I,  2,  or  I,  3. 

Small  fishes  of  the  East  Indies,  ranging  northward  to  Japan.  From 
CmotropiiM  Kaup  {echi)iafu.s)^  the  most  nearly  related  genas,  the 
Japanese  genus  diifer  in  the  presence  of  but  1  or  2  soft  rays  in  the 
ventrals  instead  of  5. 

(fp/,  very;  acjfiS^  wasp.) 

a.  Dorsal  rays  XI,  13;  the  3  anterior  spines  set  off  by  a  notch;  maxillary  reachmg 

to  opposite  middle  of  eye jHAtii,  50. 

cut.  Dorsal  rays  XIII,  10;  the  4  anterior  spinels  Met  off  by  a  notoh;  maxillary  l)arely 
reHohinK  fn>nt  of  -ye oig.iiii^'^y'tJli'Cydg!^ 
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50.  ERISPHEX  POTTII  (Stcindachner). 

Cocotropus  poUii  Steindachner,  Reise  der  Aurora,  1897,  p.  203,  pi.  iv,  fig.  1; 
Kobe. — Jordan  and  Snydkr,  Check  List,  1901,  p.  101;  Yokohama. 

Head  Si  in  length  without  caudal;  depth  2 J.  Dorsal  XI,  13;  anal 
II,  10.  Ventral  I,  2.  Lateral  line  with  14  pores.  Eye  4  in  head; 
maxillary  2. 

Upper  profile  of  head  nearly  uniformly  convex  from  first  dorsal 
spine  to  tip  of  snout,  a  slight  notch  between  slightly  produced  proc- 
esses from  premaxillaries  and  superorbital  rim.  Mouth  very  oblique, 
more  nearl}^  vertical  than  horizontal.  Lower  jaw  bluntly  rounded  and 
strongly  proje^^ting.  Anterior  end  of  premaxillaries  on  a  level  with 
lower  margin  of  pupil;  maxillary  reaching  to  below  middle  of  eye. 
Teeth  in  moderate  bands  on  jaws,  growing  wider  in  front;  the  patch 
on  vomer  narrower  than  on  jaws,  widest  at  the  middle;  palatines  tooth- 
less. Interorbital  slightl}^  concave;  4^  in  head;  a  high  median  ridge 
dividas  anteriorly  and  surrounds  a  pit  behind  premaxillary  processes, 
posteriorly  it  stops  at  a  slight  ti'ansverse  depression  just  in  front  Of 
dorsal.  Preorbital  with  2  spines,  the  posterior  much  the  larger,  nearly 
reaching  to  end  of  maxillary,  the  anterior  small  and  pointing  down- 
ward and  outward.  Preopercle  with  4  spines,  the  upper  one  the  larg- 
est, the  others  growing  gradually  smaller  below.  A  blunt  spine  or 
tubercle  at  upper  i)osterior  edge  of  eye,  another  behind  it  opposite 
base  of  third  dorsal  spine;  2  similar  ones  behind  eye  on  a  level  with 
beginning  of  lateral  line.  A  slight  ridge  on  suborbitals  extending 
obliquely  across  cheek  to  upper  preopercle  spine. 

No  slit  behind  last  gill  arch;  gill-rakers  with  slight  tubercles,  5  or  6 
of  them  below  angle  of  first  arch.  Head  and  body,  base  of  pectoral, 
and  base  of  dorsal  and  anal  covered  with  soft  hair-like  papillte. 

Fin  rays  all  simple.  Pectoral  with  12  mys,  the  third  from  the  top 
the  longest,  reaching  to  front  of  anal  or  a  little  past.  Ventrals  with 
1  spine  and  2  rays,  their  length  equal  to  combined  length  of  snout  and 
eye.  Anterior  3  spines  of  dorsal  separated  from  rest  of  fin  by  a  notch ; 
the  first  spine  a  little  behind  middle  of  eye,  its  length  2}  in  head,  or 
equal  to  the  second;  no  notch  between  dorsal  spines  and  rays;  the 
latter  a  little  higher  than  the  former;  last  dorsal  ray  adnate  to  caudal 
peduncle;  tips  of  last  ray  reaching  base  of  caudal.  Anal  a  little  lower 
than  caudal  and  ending  opposite  to  it;  its  origin  midwa}^  between  tip 
of  mandible  and  middle  of  caudal  ra3'^s.     Caudal  rounded. 

Color  in  spirits:  Uniform  brownish  on  back  and  sides,  or  the  color 
broken  up  into  diffused  spots  as  large  as  eye;  belly  lighter;  fins 
usually  darker  than  body,  and  darker  toward  ends  of  rays,  though 
sometime^a  they  are  as  light  as  body  and  have  similar  diffused  spots; 
pectoral  darker  toward  tips  of  rays,  the  extreme  tips  white;  inner 
surface  of  pectoral  similar  to  outer;  tips  of  caudal  rays  white. 
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Of  this  species  we  have  numerous  specimens,  the  longest  85  mm. 
in  length.  These  were  taken  at  Tokyo,  Wakanoura,  and  Matsushima 
Bay,  Station  3771,  off  Doumiki  Point  in  61  fathoms. 

(Named  for  Constantine  von  Pott,  captain  of  the  Aurora.) 

51.  ERISPHEX  KAGOSHIMENSIS  (Ishikawa). 

Tetraroge  dermacardhus  Ishikawa,   Prel.  Cat,   1897,  p.  50;  Kagoshima,  not  of 

Bleeker. 
Tetraroge  kagoshimtnms  Ishikawa,  Notes  on  species  of  fishes  new  to  Japanese 

waters.     (MSS.,  1902;  Kagoshima.) 

"D.  IV,  IX,  10;  A.  I.  9;  V.  I,  3. 

**8kin  studded  with  small  prickles.  Snout  slightly  longer  than  eye,  which  is 
equal  ta  interorbital  space.  Lower  jaw  projecting;  maxillary  not  quite  reaching 
orbit;  no  barbels.  Dorsal  fin  beginning  over  posterior  edge  of  eye,  the  four  anterior 
spines  partly  separated  from  the  others;  second  and  third  spines  longest.  About  9 
groups  of  larger  prickles  along  the  lateral  line.  Color,  in  spirits,  sepia  brown,  with 
faint  irregular  markings  of  darker  color.  Type,  a  single  specimen  from  Kagoshima 
84  mm.  in  length;  head  28  mm.  in  length;  snout  10;  eye  7.5;  first  dorsal  spine  10, 
second  11;  pectoral  21;  ventral  15;  greatest  depth  of  body  33."     (Ishikawa  M8. ) 

This  specimen,  No.  869,  in  the  Imperial  Museum  of  Tokyo,  was 
examined  by  us.  It  is  close  to  Krispliex  dermmanthus^  but  apparently 
distinct  from  E,  pottiL  It  is  distinguished  by  the  partial  separation  of 
the  first  four  dorsal  spines. 

23.  APLOACTIS  Schlegel. 

ylptoocfia  ScHLEGEL,  Fauua  Japouica,  Poiss.,  1843,  p.  51  {a»pera). 
fAploactUoma  Castelnau,  Proc.  Zool.  8oc.  Victoria,  II,  1872,  p.  64  (schomburgki 
a  species  with  5  detached  spines). 

Head  and  body  compressed,  studded  with  small  prickles;  bones  of 
the  head  with  obtuse  prominences;  preorbital  without  spine;  mouth 
moderate,  with  teeth  on  vomer;  none  on  palatines.  Dorsal  fin 
beginning  anteriorly  with  14  spines  and  11  to  14  soft  rays;  the  3 
anterior  spines  detached  from  the  others;  anal  long,  without  distinct 
spines;  ventral  rays  I,  2.  Pectorals  moderate,  without  free-ray; 
caudal  rounded. 

Japan  and  East  Indies. 

{dTtXooSj  simple;  aKttg^  ray«) 

52.   APLOACTIS  ASPERA  Richardson. 

AploacHs  Schlegel,  Fauna  Japonica,  Poiss.,  1843,  p.  51,  pi.  xxii,  fig.  3;  Nagasaki. 
Aplocuiis  aspera  Richardson,  Voy.  Sulphur,  Fishes,  1846,  p.  72;  China. — Gt*N- 

THER,  Cat  Fish,  II,  1860,  p.  142;  Japan.T-SrEiNDACHNER  and  IMdkrlein, 

Fische  Japans,  IV,  1884,  p.  197;  Kagoshima. 

Head  3i  in  length  without  caudal;  depth  3f .  Dorsal  III,  XI,  12; 
anal  18.  Ventral  I,  2.  Lateral  line  with  12  pores.  Eye  4i  in  head; 
maxillary  2i. 
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The  supraorbital  rim  is  but  little  produced,  leaving  the  upper  pro- 
file of  head  nearly  uniformly  convex  from  first  dorsal  spine  to  tip  of 
snout;  there  is  a  slight  notch  in  front  and  behind  eye.  Mouth  very 
oblique;  the  anterior  end  of  premaxillaiy  is  slightly  above  the  level  of 
middle  of  eye;  the  maxillar}'  scarcely  reaches  to  below  anterior  margin 
of  pupil.  Lower  jaw  bluntly  rounded  and  projecting.  Teeth  in 
broad  bands  on  jaws,  narrower  on  vomer,  palatines  toothless;  bands 
on  premaxillaries  not  widened  in  front,  those  on  mandible  very 
slightly  widened.  Interorbital  with  a  pair  of  ridges  slightly  raised 
above  superorbital  rim  and  having  a  wide  shallow  depression  between, 
which  is  closed  behind  by  a  transverse  ridge  bounding  a  slight  trans- 
verse depression  across  head  in  front  of  first  dorsal  spine.  Superorbital 
rim  uneven  and  continuous  posteriori}^  with  a  broken,  very  crooked 
ridge;  just  below  which  are  a  couple  of  blunt  tubercles  forming  a 
broken  ridge  from  upper  posterior  border  of  eye.     Suborbitals  with  a 


Fig.  20.— Aploactis  aspera. 


blunt,  crooked  ridge  ending  in  the  upper  preopercle  spine.  Preorbital 
ending  posteriorly  in  a  pair  of  very  blunt,  short  spines  and  having  a 
similar  spine  on  its  anterior  edge,  which  points  down  and  forwards. 
Preopercle  with  5  spines,  all  blunt,  the  upper  one  the  largest,  the 
others  growing  gradually  smaller  below.  Opercle  with  2  blunt  spines 
at  the  ends  of  slight  ridges.  Last  gill  arch  without  a  slit  behind  it. 
Gill  rakers  scarcely  developed;  5  or  6  slight  tubercles  below  angle  of 
first  arch. 

Head  and  body  completely  covered  with  coarse,  rather  soft  papillae, 
which  vary  in  size  and  abimdance  on  different  specimens;  some- 
times they  are  rather  fine  and  scattered  on  head,  and  the  blunt  cranial 
spines  and  ridges  stand  out  prominently,  sometimes  they  are  so  coarse 
and  abundant  as  to  obscure  the  spines  more  or  less. 

Pectoral  reaching  to  opposite  vent,  its  border  rounded,  having  13 
simple  rays.     Ventrals  short  and  with  1  spine  and  2  mys,  their  length 
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2  in  head.  The  first  3  spines  of  dorsal  separated  from  succeeding 
spines;  no  notch  between  spines  and  rays,  and  as  rays  are  all  simple 
it  is  difficult  to  distinguish  spines  from  rays.  Dorsal  base  ending  just 
in  front  of  caudal  base.  Anal  not  reaching  so  far  back  as  dorsal;  its 
insertion  midway  between  tip  of  mandible  and  posterior  third  of 
caudal. 

Color  slate  or  brownish,  usually  lighter  below,  but  not  always; 
sides  sometimes  with  fine  black  spots;  fins  all  black  or  dark  slate  color, 
sometimes  showing  black  cross  lines,  particularly  on  pecteral;  tips  of 
pecteral  rays  and  dorsal  rays  and  spines  light.  This  description  is 
based  on  6  specimens  from  Nagasaki,  the  longest  95  mm.  in  length. 
The  species  is  apparently  rather  rare. 

{asper,  rough.) 

SUMMARY. 
Family  Scorp^nidj?. 
1.  Sebastolobtat  Gill. 

1.  macrochlr  (Giinther);  Miyako,  Misaki,  Nemuro,  Sagami  Bay. 

2.  SebastodeB  Gill. 

2.  ^/atica*  (Hilgendorf);  Bering  Island. 

3.  Uiczanowskii  (Steindachner);  Otaru,  Mororan,  Iwanai,  Aomori,  Satn^. 

4.  U'mtm  Jordan  and  Starke;  Hakodate. 

5.  tUindachneri  (Hilgendorf);  Hakodate. 

6.  guntheri  Jordan  and  Starks;  Misaki,  Wakanoura,  Hakodate. 

7.  inermis  (Cuvier  and  Valenciennes);  Hakodate,    Matsushima,   Tokyo,    Misaki, 

Enoshima,  Kobe,  Onomichi,  Hiroshima,  Wakanoura,  Nagasaki,  Tsushima. 

8.  toittonw  Jordan  and  Starks;  Misaki,  Tokyo,  Wakanoura,  Tsuruga. 

9.  jcnfneri  (Gunther);  Aomori,  Miyako,  Tokyo. 

10.  woteuftaro' (Hilgendorf);  Misaki. 

11.  iracundua  Jordan  and  Starks;  Kushiro. 

12.  Jiammeus  Jordan  and  Starks;  Misaki. 

13.  sqfthropus  Jordan  and  Snyder;  Misaki,  Tokyo. 

14.  fuscescem  (Houttuyn);  Tokyo,  Nagasaki,  Otaru,  Iwanai,  Aomori,   Sam^,  Mor- 

oran, Hakodate. 

3.  Sehaslichthifs  GiU. 

15.  mdpes  (Steindachner  and  Dikierlein);'  Hako<iate,  Samc^,  Miyako  near  Morioka. 

16.  nivosus  (Hilgendorf);  Sanu',  Misaki. 

17.  trivittains  (Hilgendorf) ;  Aomori,  Kushiro. 

18.  oblortgus  (Gunther);  (not  seen). 

19.  mxlmhmi  (Cramer);  Hakodate,  Aomori,  Matsushima,  Tokyo,  Yokohama,  One* 

michi,  Kol)e,  Nagasaki. 

20.  pachycepJialuJi  (Schlegel );  Wakanoura,  Kobe,  Hiroshima,  Shimonoseki. 

21.  eUgam  (Steindachner  and  Doderlein);  Misaki,  Onomichi,  Miyajima. 

4.  XeosehastcH  Guichenot. 

22.  entaxis  Jordan  and  Starks;  Misaki,  Chosu. 
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5.   Thymnichthys  Jordan  and  Starke. 

23.  crossotus  Jordan  and  Starks;  Suruga  Bay. 

6.  Sebastwcus  Jordan  and  Starks. 

24.  marmoratus  (Cuvier and  Valenciennes);  Hakodate,  Sam(^,  Tokyo,  Misaki,  Sagami 

Bay,  Enoshima,  Suruga  Bay,  Kobe,  Hiroshima,  Wakanoura,  Nagasaki. 

25.  albofascialus  (Lac^pMe) ;  Tokyo,  Misaki,  Awa,  Wakanoura,  Nagasaki,  Suruga  Bay, 

Totomi  Bay. 

7.  Hdicolenm  Goode  and  Bean. 

26.  dactytopterus  (De  la  Roche);  Misaki,  Awa,  Sagami  Bay,  Suruga  Bay. 

27.  eiMemarius  Jordan  and  Starks;  Okinose,  Misaki. 

8.  Scorpscna  (Artedi)  Linnaeus. 

28.  fimbriala  Doderlein;  Wakanoura,  Kobe,  Misaki,  Tokyo. 

29.  miosioma  Giinther;   (not  seen.) 

30.  onaria  Jordan  and  Snyder;  Tokyo. 

31.  izerufis  Jordan  and  Snyder;  Suruga  Bay,  Sagami  Bay,  Totomi  Bay. 

9.  Scorpienfjpds  Heckel. 

32.  drrfiosa  (Thunberg);  Wakanoura,  Nagasaki. 

33.  Jtaflros^i/narM*  (Steindachner  and  DtMlerlein);  not  seen. 

10.  Setarches  Johnson. 

34.  albescens  (Steindachner  and  Diklerlein);  Misaki,  Totomi  Bay. 

11.  Lythrichihys  Jordan  and  Starks. 

35.  eiUabes  Jordan  and  Starks;  Suruga  Bay. 

12.  Pterins  Guvier. 

36.  volUans  (Linnaeus). 

37.  lumdata  Schlegel;  Tokyo,  Yokohama,  Wakanoura,  Misaki. 

13.  Ebosia  Jordan  and  Starks. 

38.  bleekeri  (Steindachner  and  Doderlein);  Tokyo. 

14.  ApiMtw  Cuvier, 

39.  erolans  Jordan  and  Starks;  Tokyo. 

40.  venenans  Jordan  and  Starks;  Nagasaki. 

15.  Minous  Cuvier  and  Valenciennes. 

41.  adamsi  Richardson;  Kol^e,  Onomichi,  Wakanoura,  Nagasaki. 

42.  echigonius  Jordan  and  Starks;  Niigata. 

16.  Decterias  Jordan  and  Starks. 

43.  ptmllus  (Schlegel);  Wakanoura. 
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17.  Erosa  (Swainson)  Jordan  and  Starks. 

44.  from  (Langsdorf);  Misaki. 

18.  Inimicus  Jordan  and  Starks. 

45.  japonwus  (Cuvier  and  Valenciennes);  Tokyo,  Onomichi,  Yokohama,  Kobe. 
4<x  auiwfUiacus  (Schlegel);  Hiroshima,  Kobe. 

19.  Ocoma  Jonian  and  Starks. 

47.  popa  Jordan  and  Starks;  Sagami  Bay. 

20.  Snyderina  Jordan  and  Starks. 

48.  ^amcmokami  Jordan  and  Starks;  Kagoshima. 

21.  Paracenlropogon  Bleeker. 

49.  ruhripinnut  (Schlegel);  Tokyo,  Tomo,  Misaki,  Kobe,  Wakanoura. 

22.  Erigphex  Jordan  and  Starks. 

r*).  piMii  (Steindachner);  Tokyo,  Wakanoura,  Matsushima  Bay. 
•il.  IngoshimenU  (Ishikawa);  Kagoshima. 

23.  Aploactis  Schlegel. 

52.  ajip«ra  Richardson;  Nagasaki. 

NOTE. 

The  SelHiJftodes  JiamjH^m  dewcribed  on  p^e  108  is  known  only  from 
a  single  specimen  in  very  poor  condition,  and  no  satisfactory  illustra- 
tion could  be  made.  An  outline  drawing  is  here  given  which  errs  in 
representing  the  lowermost  pectoral  rays  branched;  there  are  eight 
suuplex  ones  as  described. 


Fig.  21.— Sebaftodes  flahmxus. 
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A  REVISION  OF  THE  AMERICAN  GREAT  HORNED  OWLS. 


By  Harry  C  Oberholser, 

Assistant  Ornithohghit,  Dtfartment  of  Agriculture. 


The  difficulty  of  accumulating  a  satisfactory  amount  of  material  has 
always  been  a  serious  obstacle  in  the  study  of  the  great  horned  owls. 
The  author  has  been  fortunate  enough  to  bring  together  more  than  200 
specimens,  representing  all  but  one  of  the  American  forms,  and  the 
opportunity  thus  afforded  for  a  better  understanding  of  their  relation- 
ships has,  of  course,  been  exceptional. 

That  the  number  of  subspecies  must  be  considerably  increased  is 
hardly  surprising,  in  view  of  the  comparatively  small  number  hitherto 
recognized  and  the  great  geographical  area  involved.  It  is  evident, 
however,  that  there  is  but  one  species  in  all  America — North,  Central, 
and  South,  the  various  races  being  intimately  connected  by  individual 
or  geographical  intergrades.  In  contrast  to  the  condition  existing  in 
many  other  similarly  plastic  types,  ver}"  few  of  the  New  World  repre- 
sentatives of  Am/o^  are  confined  within  closely  circumscribed  geograph- 
ical limits.  With  the  exception  of  occidental !^  and  irap<(ciithu^  all 
seem  to  be  strictly  nonmigratory,  and  thus  n^ny  record  safely  may  be 
considered  vua  based  upon  the  resident  bird. 

Although  size  seems  to  be  the  sole  sexual  difference,  the  i-ange  of 
individual  variation  is  very  great,  further  complicating  the  already 
difficult  problem  of  relationship.  A  key  to  the  solution  of  this  prob- 
lem is  furnished  by  what  is  probabl}-  the  most  interesting  result  of 
the  present  study — the  discovery  of  the  fact  that  there  exists  in  at 
least  seveml  of  the  American  forms,  and  probably  in  not  a  few  of  the 
Old  World  species  as  well,  a  dichromatism,  comparable  to  that  of  the 
genus  OtuH^  though  perhaps  not  so  impressive,  which  is  manifested 
in  a  light  and  a  dark,  sometimes  also  a  rufous  or  ochraceous,  phase, 
independent  of  sex,  age,  season,  or  locality;  in  extreme  conditions 
entirel}'^  distinct,  yet  completely  connected  by  various  intermediates. 

«The  proper  name  of  Bnho.  For  explanation  of  the  change  pee  Stone,  Auk,  XX, 
1903,  pp.  272-276. 

ft  An  earlier  name  for  Pisorhina  (=}fr(j(m'opt<).  See  Stone,  Auk,  XX,  1903,  pp. 
272-276. 
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This  dichromatism,  or  rather,  polychromatisra,  together  with  better 
knowledge  of  actual  distribution,  serve  to  explain  away  the  supposed 
interrupted  distribution  of  one  or  two  West  American  races. 

In  the  present  investigation  the  author  has  been  much  aided  by  the 
collection  of  the  Biological  Survey,  by  access  to  the  collection  of  the  U.  S. 
National  Museum  that  Mr.  Ridgway  has  accorded,  and  by  the  loan  of 
specimens  from  Mr.  William  Brewster,  Mr.  Outram  Bangs,  Dr.  Louis 
B.  Bishop,  Mr.  Jewell  D.  Sornborger,  and  the  Academy  of  Natural 
Sciences  of  Philadelphia  tlu'ough  Mr.  Witmer  Stone. 

ANALYTICAL   KEY   TO   THE   AMERICAN    FORMS   OF  ASIO,    BASED   ON 

ADULT  FEMALES. 

I.  Wing  averaging  less  than  350  mm. 

A.  Wing  averaging  leas  than  320  mm. 

a.  Exposed  culmen  le.S8  than  40  mm elac.hiMus. 

a  ^  Exposed  culmen  not  less  than  40  mm maynigut. 

B.  Wing  averaging  more  than  320  ram. 

a.  More  rufescent  throughout meftemhrinwt, 

a*.  Less  rufeseent  throughout. 

6.   Upper  parts  darker rtigrescetiM. 

b^.  Uppt»r  parts  lighter. 

r.  More  finely  harred  l)elow;  bill  smaller. magellanu'wt. 

c^.  More  coarsely  barred  below ;  bill  larger meUiurmui. 

II.  Wing  averaging  more  than  350  mm. 

A.  Wing  averaging  over  370  mm. 
«.  Light  colored. 

h.  Very  pale;  feet  immaculate irapartUhu. 

b^.  Darker;  feet  more  or  less  spotte<l. 

c.  Darker  above;  lower  parts  more  heavily  barred alffiMfju*. 

^  r*.  Lighter  above;  lower  parts  less  heavily  l)arred occidejitalU, 

a  ^  Dark  colored. 
b.  Face  and  nota?um  more  blackish,  less  rufescent. 

c.  Ivower  parts  paler;  feet  less  mottled heterocnemi*. 

e^.  Lower  parts  darker;  f(^t  more  heavily  mottled safunUus. 

h^.  Face  and  notteum  lighter,  more  rufescent lagophofttut. 

B.  Wing  averaging  under  370  mm. 
a.  Upper  parts  lighter. 

/;.  Face  and  lower  parts  lighter;  feet  \em  spotted paUfscens. 

b ^  Face  and  lower  jmrts  darker;  feet  more  spotted pacifixnis, 

fi*.  Upper  parts  darker. 

b.  Wing  averaging  over  300  mm. ;  very  rufescent Hrginiantut. 

/>*.  Wing  averaging  under  3()0  mm.;  less  rufescent. 

c.  More  blackish  above;  feet  scarcely  mottle<l nigreseens. 

r\  Less  blackish  above;  feet  much  mottled ieelus. 

ASIO  MAGELLANICUS  MAGELLANICUS  (Gmelin). 

Stri:v  bubo  d.  inagellanini»  Gmelin,  Syst.  Nat.,  I,  1788,  p.  286. 
Strix  naairiUii  V^ieiluxf,  Nouv.  Diet.  d^IIist.  Nat,  VII,  1817,  p.  44. 

Ti/pe  locality. — Southern  South  America. 

Geograjyhieal  dlstrihutum, — Southern  South  America,  north  to  Peru 
and  Southern  Brazil. 
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Meoiiurenietii^s  (^  inalss). — Wing,  312-327  (average,  320.3)  mm.; 
tail,  183-200  (average,  191)  mm.;  exposed  eulmen,  35-37  (average,  36) 
mm.;  eulmen  without  cere,  25-26  (average,  25.8)  mm. — {1  female). — 
Wing,  342  mm.;  tail,  204  mm.;  exposed  eulmen,  37  mm.;  eulmen 
without  cere,  25  mm. 

This  race  is  very  closely  allied  to  those  from  Mexico  and  the  south- 
western United  States,  averaging  different  from  pactjicm  only  in 
reduced  size  and  narrower  character  of  the  dark  barring  on  the  lower 
surface;  from  nielancer^LH  in  smaller  bill,  paler  upper  parts,  and  less 
heavily  barred  ventral  surface. 

Gmelin  described  both  luagelhinieus  and  virglnianus  on  the  same 
page,**  but  as  all  the  American  forms  of  the  genus  seem  to  be  conspe- 
cific,  the  name  inageUrani/^us^  as  it  stands  first,  must  be  used  for  the 
species. 

Specimens  have  been  examined  from  the  following  localities: 

Chile. — Gregory  Bay,  Straits  of  Magellan;  Santiago. 

Argerdine  Repuhlic. — Upper  Rio  Chico,  Patagonia. 

ASIO  MAGELLANICUS  NIGRESCENS  (Berlepsch). 
Ruho  nigrescens  Berlepsch,  Proc.  Zool.  Soe.  Lond.,  1884,  p.  309. 

Chars,  subsp. — Similar  to  Asw  magelUinwus  ^nagellanuniH^  but  with 
more  blackish  and  less  rufous  both  above  and  below. 

Type  locality. — Cechce  (10,000  feet),  western  Ecuador. 

Geographical  diHtrihution. — Ecuador. 

MeosuremenU  {of  type  ^  a  female). — Wing,  350  mm.;  tail,  185  mm.; 
eulmen,  30.5  mm.;  tarsus,  80  mm. 

Although  not  examined  in  the  present  connection,  this  form  is  appar- 
ently quite  distinct,  differing  from  virginianns  and  the  other  similar 
races  in  its  deep  blackish  appearance  and  its  notable  reduction  or  lack 
of  fulvous  tints. 

ASIO  MAGELLANICUS  MESEMBRINUS,  new  subspecies. 

Chars,  suhsp. — Resembling  Asio  inagellanlruH  magellaniaus^  but 
very  much  more  rufascent  throughout,  and  with  a  larger  bill. 

Type  locality. — San  Jose,  Costa  Rica. 

Geographical  dlHtrlhution, — Costa  Ric4i. 

Measurements  {of  type). — Wing,  340  mm.;  tail,  198  mm.;  exposed 
eulmen,  41  mm.;  eulmen  without  core,  21)  mm.;  tarsus,  63  mm.;  mid- 
dle toe,  39  mm. 

Descriptimi.— Type,  [female]  adult,  No.  33218,  U.S.N.M.;  San 
Jos^,  Costa  Rica;  J.  Carmiol.  Above  brownish  black,  much  mottled 
and  vermiculated  with  whitish  and  buffy,  these  markings  least  con- 
spicuous on  the  head;  the  cervix,  upper  back,  and  rump  with  much 

«8yHt.  Nat,  1,  1788,  p.  286. 
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tawny;  all  the  feathers  of  the  upper  parts  with  the  subbasal  portions 
tawny,  the  exterior  webs  of  scapulars  also  of  this  color;  wing-coverts 
like  the  back,  but  with  more  whitish;  wing-quills  fuscous,  with  broad, 
broken,  buffy  bars  on  the  outer  webs,  and  bars  of  ochraceous  buff  on 
the  inner  vanes,  these  markings  becoming  distally  more  obsolete  and 
brownish;  tail  fuscous,  the  middle  feathers  very  irregularly  barred 
and  mottled  with  buffy  and  whitish,  the  rest  vermiculated  and  more 
regularly  barred  with  buffy  and  ochraceous;  forehead  and  supraloral 
region  mixed  white,  buffy,  ochraceous,  and  dark  brown;  facial  disk 
tawny,  mixed  with  whitish  and  blackish,  bounded  behind  by  a  black 
bar  which  is  almost  continuous  with  the  black  and  tawny  "horns;'' 
chin  and  throat  white,  between  them  a  band  of  dark  brown  and  tawny 
feathers;  chest  deep  tawny  with  vermiculations  and  large  spots  of 
blackish,  mixed  with  some  white;  rest  of  lower  parts  deep  tawny, 
with  some  admixture  of  white  medially,  and  thickty  barred  with  dark 
brown;  lining  of  wing  white  and  tawny,  barred  and  spotted  with 
blackish;  tibise  tawny,  slightly  spotted  posteriorly  with  dusky;  feet 
and  tarsi  dull  buff,  almost  unmarked. 

This  form  is  much  more  different  from  all  of  its  nearest  geographic 
relatives  than  it  is  from  Asto  m.  virginuiwus^  with  which  it  closely 
agrees  in  color,  though  much  inferior  in  size. 

ASIO   MAGELLANICUS    MELANCERUS,  new   subspecies. 

Chars,  svbsp. — Similar  to  Asia  mctgellaniens  m^sernbrinus^  but  rufes- 
cent  colors  paler  and  less  extensive  both  above  and  below,  par- 
ticularly on  abdomen,  thighs,  and  feet,  the  last  more  spotted;  face 
somewhat  lighter. 

Type  locality. — ^Tehuantepec  City,  Oaxaca,  Mexico. 

Geographical  distribution. — Guatemala,  and  Mexico  north  to  Jalisco, 
Guanajuato,  and  southern  Tamaulipas. 

Measurements  {1  inale). — Wing,  320  mm.;  tail,  180  nmi.;  exposed 
culmen,  36  mm.;  culmen  without  cere,  26.  {S  females.) — Wing, 
345-355  (average,  349)  mm.;  tail,  205-210  (average,  207.3)  mm.; 
exposed  culmen,  39-41  (average,  40)  mm.;  culmen  without  cere, 
27-29  (average,  28)  mm. 

Descriptiwu—Tyi^Q.^AvM  female.  No.  59497,  U.S.N. M.;  Tehuan- 
tepec  City,  Oaxaca,  Mexico,  October  16, 1869;  F.  Sumichrast.  Upper 
surface  brownish  black,  mottled  and  vermiculated  with  white,  buffy, 
and  deep  ochraceous,  this  marking  least  extensive  on  the  head;  wing- 
oo verts  like  the  back;  wing-quills  fuscous,  with  wide  broken  bars, 
exteriorly  of  whitish  or  light  brownish,  interiorly  of  ochraceous  or 
ochraceous  buff;  tail  fuscous,  broadly  barred  with  whitish  and  ochra- 
ceous, most  irregularly  on  the  middle  feathers;  forehead  and  supra- 
loral region  brownish  black,  mottled  with  white  and  buffy;  facial  disk 
grayish,  mixed  with  ochraceous  and  blackish,  bounded  behind  by  a 
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black  bar;  horns  brownish  black,  the  inner  and  basal  parts  ochmceous; 
sides  of  neck  mingled  white,  dark  brown,  and  ochraceous;  chin  and 
throat  white,  separated  by  a  band  of  dark  brown  and  ochraceous^ 
breast  ochraceous,  mottled  with  whitish  and  dark  brown,  and  he^^vily 
spotted  with  brownish  black;  rest  of  lower  part«,  with  lining  of  wing, 
white,  more  or  less  mixed  with  ochmceous,  and  barred  with  dark 
brown;  the  ochraceous  legs  and  dull  buffy  feet  barred  and  spotted 
with  dusky. 

This  race  more  closely  resembles  pacijiais  than  it  does  either  pal- 
le^ct^is  or  mayensLs^  both  of  which  in  geographical  position  are  nearer. 
It  may  be  distinguished  from  padfeus  by  its  smaller  size,  larger  bill, 
darker  upper  parts,  and  the  usually  greater  amount  of  rufescent 
admixture  in  the  plumage  of  the  face. 

The  type  of  this  race  is  a  specimen  in  rufous  (or  better,  ochraceous) 
plumage,  but  not  less  common  is  a  gray  phase,  diflfering  in  the  restric- 
tion and  pallor  of  the  rufescent  parts  of  the  plumage,  though  the  gen- 
eral effect  of  the  whole  bird  is  just  as  dark. 

Specimens  examined  come  from  the  following  localities: 

Oax(tea,  — ^Tehuantepec. 

Guanajuato. — Guanaj  uato. 

Jalisco, — Guadalajara;  Etzatlan;  La  Barca. 

Puebla. — Orizaba;  Chalchicomula. 

Mlchodcan. — Querendaro;  Zamora. 

Meodco, — Mount  Popocatepetl;  Tlalpam. 

Tamaulipds, — Soto  La  Marina. 

Guatemala, — [No  further  locality  given.] 

ASIO  MAGELLANICUS  MAYENSIS   (Nelson). 

Bubo  virginianus  mayensw   Nelson,   Proc.   Biol.  Soc.  Washington,  XIV,  1901, 
p.  170. 

Chars,  s}thsp, — Resembling  Aslo  mageUmiicus  melancpTus^  but  paler; 
the  lower  parts  not  so  heavily  barred,  and  with  less  rufous;  face  and 
feet  less  rufescent,  the  latter  less  conspicuously  mottled  with  dusky. 

Type  locality, — Chichen  Itza,  Yucatan,  Mexico. 

Geographical  distrihution, — Yucatan,  Mexico. 

Measurements  {of  type,^  a  female), — Wing,  315  mm.;  tail,  198  mm.; 
exposed  culmen,  41  mm. ;  culmen  without  cere,  29  mm. ;  tarsus,  54  mm. ; 
middle  toe,  45  mm. 

This  form  was  described  by  Mr.  Nelson  from  a  single  specimen,  and 
none  but  the  type  has  been  available  for  present  comparison.  The 
validity  of  the  race,  however,  seems  to  be  sufficiently  attested  by  the 
characters  above  detailed.  It  approaches  apparently  most  closely  to 
palleseens  and  paeijicus;  differing  from  the  latter  in  smaller  size,  larger 
bill,  usually  more  grayish  face,  and  slightly  paler  lower  surface. 
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ASIO  MAGELLANICUS  PALLESCENS  (Stone). 

Bubo  inrginianus pallescens  Stone,  Amer.  Nat.,  XXXI,  1897,  p.  237  (in  text). 

Chars,  nihsp. — Like  Asio  mag  ell  aniens  mayensis^  but  larger,  with 
relatively  smaller  bill;  upper  surface  paler. 

Type  locality, — Watson  Ranch,  Medina  River,  18  miles  southwest  of 
San  Antonio,  Texas. 

Geographixial  distrihutixm, — Western  Texas  to  southeastern  Califor- 
nia; south  to  northern  Mexico. 

Meamrements  {9  males),— Wing,  330-360  (average,  341)  mm.;  tail, 
195-226  (average,  215.9)  ram.;  exposed  culmen,  33-39  (average,  37.8) 
mm.;  culmen  without  cere,  24-29.5  (average,  27.3)  mm.  (^  femaJex,) — 
Wing,  355-375  (average,  362.8)  mm. ;  tail,  200-235  (average,  222)  mm. ; 
exposed  culmen,  35-43  (average,  39)  mm. ;  culmen  without  cere,  26-31 
(average,  29)  mm. 

The  present  subspecies,  by  reason  of  its  much  smaller  size  and 
much  paler  colors  throughout,  is  so  very  different  from  xnrglniavvs 
that  for  typical  specimens  no  comparison  is  necessary.  It  seems  to 
reach  its  greatest  degree  of  pallor  in  Arizona  and  the  immediately 
contiguous  region.  A  specimen  from  Rodriguez,  Nuevo  Leon,  Mexico, 
somewhat  approaches  virginianus,^  though  not  strongly  enough  to 
warrant  its  reference  to  that  form. 

In  Asio  m,  palhsceus  there  is,  in  almost  any  locality,  a  remarkably 
wide  range  of  variation,  irrespective  of  altitude  or  other  influences 
sometimes  supposed  to  be  potent  in  producing  such  differences  in  this 
group  of  birds;  for,  in  fine,  this  race  exhibits  to  a  marked  degree  the 
dichromatism  existing  in  many  of  the  others.  The  ordinary  or  light 
phase  in  its  extreme  manifestation  is  almost  as  white  below  as  Asio 
m,  wapa<nithu^  with  legs  and  feet  as  immaculate,  and  is  sometimes  even 
paler  above,  though  of  course  on  account  of  small  size  not  to  be  con- 
fused with  that  form.  The  dark  phase  is  of  very  different  appearance, 
the  color  above  being  very  blackish,  the  lower  parts  dark,  with  mark- 
ings blackish  instead  of  brownish,  the  feet  ochraceous  and  much 
mottled,  thus  to  some  degree  resembling  the  similar  condition  of  both 
occideiitalis  and  wupacuthu^  yet  rather  more  ochraceous.  There  is  also 
a  third  phase  which  comes  close  to  the  light  phase  of  mrginianm^  and 
in  which  ochraceous  predominates  throughout  the  plumage  of  both 
upper  and  lower  parts,  including  the  face  and  feet.  The  type  of  pall^^- 
cens  is  intermediate  between  the  ochrat*eous  and  the  light  gray  phases. 

Specimens  examined  are  from  the  following  localities: 

Arizona, — Tucson;  Colorado  River  at  Monument  204,  Mexican 
Boundary  Line;  San  Bernardino  Ranch;  Fort  Lowell;  Camp  98, 
KennerlyandMoUhausen;  Fullers;  Oracle;  Fort  Whipple;  Huachuca 
Mountains;  Phoenix. 

Neil')  Mexico, — San  Luis  Mountains;  Chico  Springs;  Longitude  107*^ 
15'.  Mexican  Boundary  Line. 
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7km*. — Fort  Clark;  Marathon;  Medina;  Presidio  Count}^;  Watson 
Kanch,  18  niiles  southwest  of  San  Antonio;  Monahans. 

Lower  California. — Salton  River  (United  States  Boundary  Line); 
Grardiners  Lagoon  (United  States  Boundary  Line). 

Niieoo  Leon. — Rodriguez. 

Coahuila. — Sabinas. 

ASIO  MAGELLANICUS  PACIFICUS  (Cassin). 

Bubo  virginianuB  variety  pacificus  Cassin,  lUustr.  Birds  Calif.,  Texas,  etc.,  1854, 
p.  178. 

Chars,  svhsp. — Similar  to  Asio  magellanicus  pallescens.^  but  darker 
throughout;  feet  much  more  heavily  mottled  with  dusky;  face  with 
usually  more  admixture  of  rufous. 

Type  locality. — Western  North  America  (southern  California^). 

Oeographical  distrihution. — California,  except  the  southeastern  part 
and  the  northern  and  central  coast  districts;  extending  northward  to 
Fort  Klamath,  Oregon,  eastward  to  the  San  Francisco  Mountains, 
Arizona. 

Measurements  {6  males). — Wing,  313-353  (average  336.5)  mm.;  tail, 
190-218  (average,  204.5)  mm.;  exposed  culmen,  34-38  (average,  36) 
mm.;  culmen  without  cere,  25-27  (average,  26)  mm.  {i  femalm.) — 
Wing,  350-370  (average,  360.7)  mm.;  tail,  213-228  (average,  219.3) 
mm.;  exposed  culmen,  34-38  (average  36.8)  mm.;  culmen  without 
cere,  27-28  (average,  27.5)  mm. 

A  specimen  from  Fort  Klamath,  Oregon,  doubtless  referable  here, 
is  very  ochraceous,  and  suggests  the  existence  of  another  phase  in  this 
race.  A  single  bird  from  San  Bernardino,  California,  is  quite  as  small  as 
elachistm^  but  probably  is  abnormally  so,  as  specimens  from  farther 
south  are  much  larger.  None  of  pacifinis  from  Lower  California  have 
been  examined,  though  the  present  subspecies  undoubtedly  occupies 
at  least  the  extreme  northern  portion.  The  reference  of  the  birds  from 
the  region  of  the  Grand  Canyon  of  the  Colorado,  Arizona,  topacifiem 
is  not  wholly  satisfactory,  though  the  only  specimens  we  have  seen — 
one  from  the  San  Francisco  Mountains  and  another  from  the  Coconino 
Plateau,  Arizona — appear  to  be  nearest  this  form.  The  first-mentioned 
example  is  decidedly  larger  than  any  of  our  specimens  of  pa^ifcus, 
besides  being  rather  dark,  and,  after  all,  this  and  the  one  from  the 
Coconino  Plateau  may  be  nothing  more  than  dark-phase  intermediates 
between  pallescens  and  occidental  is. 

Specimens  from  the  following  localities  have  been  seen: 

California. — Dulzura;  San  Diego;  FortTejon;  Fullerton;  San  Ber- 
nardino; Fort  Crook;  Kern  Lakes;  Red  Bluff. 

Arizona. — San  Francisco  Mountain ;  Coconino  Plateau,  Grand  Canyon 
of  the  Colorado. 

Oregon. — Fort  Klamath. 

«8tone,  Aiik,  XIII,  1896,  p.  155. 
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ASIO  ^lAGELLANICUS  ELACHISTUS  (Brewster). 
Bubo  virginianus  elachidus  Brewster,  Bull.  Muh.  Cornp.  Zool.,  XLI,  1902,  p.  96. 

Chars,  suhsp. — Similar  to  Asia  mageHanicuH  paeifiaw^  but  very 
much  smaller. 

Type  locality, — Sierra  de  la  Laguna,  Lower  California. 

Geographical  distrlhutiotK — Southern  Lower  California. 

Measurements  (5  maUn), — Wing,  305-825  (average,  315.6)  mm.;  tail, 
175-206  (average,  190.3)  mm.;  exposed  culmen,  33-38  (average,  36.5) 
mm.;  culmen  without  cere,  21-26  (average,  24.8)  mm.  {1  female), — 
Wing,  330  mm.;  tail,  211  mm.;  exposed  culmen,  38  mm.;  culmen 
without  cere,  27.5  mm. 

Description  (JigU phase), —kAxxW^m^X^,  No.  17238,  U.S.N.M.;  Cadu- 
ana.  Lower  California,  November  25,  1859;  John  Xantus,  Upper 
surface  dull  brown,  so  much  mixed  and  mottled  with  white,  grayish, 
buff,  and  pale  ochraceous  that  the  general  appearance  is  quite  light; 
wing-coverts  and  exposed  surface  of  innermost  secondaries  like  the 
back,  with,  however,  somewhat  more  white;  rest  of  wing-quills  fus- 
cous, with  broad  bars  of  buffy  and  ochraceous  distally  growing  obso- 
lete; tail-feathers  fuscous,  the  middle  pair  and  outer  webs  of  all  but 
outermost  brokenly  barred  with  whitish  or  buff.  The  remainder 
broadly  barred  with  ochraceous  buff;  extreme  forehead  and  supra- 
loral  line  white;  facial  disk  ochraceous,  slightly  mixed  with  dusky,  and 
bordered  posteriorly  by  a  black  band;  ear  tufts  deep  brown,  the  inner 
webs  and  basal  portion  of  the  feathers  chiefly  ochmceous  buff;  sides 
of  neck  mixed  white,  buff,  and  dark  brown;  chin  and  throat  white, 
divided  by  a  band  of  ochraceous  mixed  with  dark  brown;  breast  pale 
ochraceous  mingled  with  white,  spotted  and  vermiculated  with  black- 
ish; rest  of  lower  surface  white,  somewhat  mixed  with  pale  ochraceous 
posteriorly,  and  barred  with  dark  brown  except  on  median  portion  of 
abdomen;  lining  of  wing  white,  spotted  with  ochraceous  and  dark 
brown;  tibite  ochraceous  buff,  indistinctly  marked  with  dusky;  feet 
and  tarsi  dull  white,  the  latter  posteriorly  a  little  spotted  with  dusky. 

This  race  may  be  distinguished  from  Asia  rn,  mHanceras  by  its 
reduced  size,  paler  and  less  rufescent  coloration.  Compared  with 
rnaymsls^  it  has  a  smaller  bill,  and  more  ochraceous  or  rufous  in  the 
plumage,  particularly  that  of  the  face. 

In  elachistus  there  are  two  very  distinct  phases,  one  light,  the  other 
dark.  Mr.  Brewster's  type  is  an  example  of  the  latter,  which  seems 
to  be  the  more  common,  and  from  which  the  former  so  much  differs 
as  to  be  deemed  worthy  of  the  above  description. 

Examples  from  the  following  localities  have  been  examined: 

Lmcer  California, — La  Paz;  Caduana;  San  Jos<5  del  Rancho;  Sierra 
de  la  Laguna;  Santa  Anita. 
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ASIO  MAGELLANICUS  ICELUS,  new  subspecies. 

Chars,  mibftp, — Resembling  Am)  vuigellanious  pacijicus^  but  very 
much  darker,  particularly  on  the  upper  parts. 

Type  locality, — San  Luis  Obispo,  California. 

(reographual  diatrUmtion. — Coast  of  California,  north  of  about  85^ 
north  latitude. 

MeAiHuremenU  {1  male).-^Wing^  335 mm. ;  tail,  215  mm.  {^fernali^^),  — 
Wing,  345-360  (average,  352.5)  mm.;  tail,  203-230  (average,  21(5.5) 
mm. ;  exposed  culmen,  38-40  (average,  39)  mm. ;  culmen  without  cere, 
27.5-28.5  (average,  28)  mm. 

Description. — Type,  adult  female,  No.  141225,  U.S.N.M.:  Biological 
Survey  Collection;  San  Luis  Obispo,  California,  November  lU,  181)1;  E. 
W.  Nelson.  Ui)per  surface  brownish  black,  mottled  and  irregularl}'^ 
barred  with  buffy  ochraceous  and  grayish  white,  least  so  on  the  fore- 
head and  horns;  tail  fuscous,  with  })road  broken  bars  of  ochraceous, 
which,  on  the  middle  feathers,  become  almost  white;  wings  fuscous, 
both  the  quills  and  their  coverts  barred  on  exterior  webs  with  dull, 
mottled  grayish,  brownish  or  whitish,  on  the  inner  webs  with  pale 
ochraceous;  face  mixed  grayish,  ochraceous,  and  blackish;  chin  and 
sides  of  neck  generally  similar  to  the  upper  surface;  throat  white; 
breast  buffy,  with  spots  and  irregular  bars  of  black;  rest  of  lower 
surfac<3  buffy  whitish,  heavily  barred  with  black,  except  in  middle  of 
aMomen,  where  these  markings  are  brown  and  less  conspicuous;  feet 
and  tarsi  pale  buff,  or  whitish,  much  mottled  with  dark  brown;  under 
wing-coverts  white  or  buffy,  with  heavy  irregular  bars  and  other 
markings  of  dark  brown  and  blackish. 

The  affinities  of  this  new  form  are  with  the  saturatm  group,  as  to 
reasonable  extent  might  be  expected  from  its  range,  rather  than  with 
pacificus.  An  example  from  Redwood  CUty,  California,  is  somewhat 
darker  and  more  rufescent  than  those  from  the  localities  more 
southern,  indicating  an  intergradation  to  the  northward  with  either 
lagophonns  or  mturatus. 

Our  specimens  are  from  the  subjoined  localities: 

California. — San  Luis  Obispo;  Redwood  City;  Nlcasio. 

ASIO  MAGELLANICUS  LAGOPHONUS,  new  subspecies. 

Charn.  suhsp. — Resembling  y1^/<^>  iuagelhuiicuH  irehis^  but  larger;  the 
feet  darker;  all  the  ochraceous  and  rufous  tints,  particularly  on  face 
and  feet,  much  more  pronounced. 

Type  locality. — Fort  Walla  Walla,  Washington. 

Geographical  distribution. — Washington  and  northern  Oregon 
(excepting  the  coast  region),  with  Idaho;  north  through  eastern  and 
central  British  Columbia  to  Cook  Inlet  and  the  interior  of  Alaska. 
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MeamiremefiiU  {9  males). — Wing,  345-370  (average,  355.8)  mm. ;  tail, 
210-235  (average,  223.5)  mm.;  exposed  culmen,  35-41  (average,  37.9) 
mm.;  culmen  without  cere,  25-30  (average,  27.4)  mm.  {^females). — 
Wing,  350-400  (average,  375.8)  mm.;  tail,  213-252  (average,  238.5) 
mm.;  exposed  culmen,  36-42.5  (average,  40.1)  mm.;  culmen  without 
cere,  26-31  (average,  29.2)  nmi. 

Description.— Tyi^Q^,  adult  male.  No.  88377,  U.S.N.M.;  Fort 
Walla  Walla,  Washington,  November  13,  1881;  Capt.  Charles  Ben- 
dire.  Upper  surface  brownish  black,  much  mottled  and  vermicu- 
lated  with  whitish,  buflfy,  and  ochraceous,  the  last  most  conspicuous 
anteriorly,  but  the  subbasal  portions  of  all  the  feathers  more  or  le«» 
ochraceous;  wing-coverts  like  the  back;  wing-quills  fuscous,  barred 
broadly  though  somewhat  irregularly  on  outer  webs  with  dull  buffy 
or  brownish  white,  on  interior  webs  with  ochraceous;  tail  sepia, 
barred  brokenly  and  vermiculated  with  whitish,  buflf,  and  ochraceous, 
the  last  predominating;  forehead  and  supraloral  line  grayish  white, 
mixed  with  ochi^aceous  and  brownish;  facial  disk  ochraceous,  some- 
what mixed  with  blackish,  and  bounded  behind  by  a  black  band;  horns 
blackish,  with  considerable  ochraceous  on  inner  webs  and  basal  por- 
tions; sides  of  neck  mixed  dark  brown,  whitish,  and  ochraceous;  chin 
and  throat  white,  divided  by  a  collarette  of  dark  brown,  ochraceous- 
margined  feathers;  remainder  of  lower  surface  white  and  ochraceous, 
heavily,  and  in  places  confluently,  barred  with  brownish  black,  the 
breast  also  blotc».hed  with  the  same;  lining  of  wing  white  and  ochra- 
ceous, barred  and  spotted  with  blackish;  legs  and  feet  ochraceoua, 
barred  and  spotted  with  dark  brown. 

This  subspecies  differs  trom  pacijicus  in  its  larger  size;  darker  upper 
and  lower  parts,  the  latter  more  heavily  barred;  more  strongly  mot- 
tled legs  and  feet;  darker  and  more  rufescent  facial  disk.  It  is  appar- 
ently most  closely  allied  to  saturatus  and  icdus^  but  is  quite  easily 
distinguishable  from  either. 

The  specimen  from  Pengra,  Oregon,  here  referred,  is  decidedly  inter- 
mediate between  lagaphonus  and  occldentcdls.  Birds  from  Cook  Inlet 
and  the  interior  of  Alaska  are  in  color  apparently  identical  with  those 
from  Idaho  and  Washington,  though  one  from  Fort  Yukon  is  almost 
dark  enough  for  saturatxis.  These  birds  from  Alaska  are,  however, 
somewhat  larger  than  typical  lagophonus^  and  their  inclusion  in  the 
measurements  above  given  to  some  extent  accounts  for  the  wide  range 
of  variation. 

Although  there  is  much  individual  color  diflference  among  examples 
of  this  race,  yet,  in  so  far  as  is  shown  by  our  material,  there  is  little 
or  no  indication  of  a  pale  phase. 

Specimens  from  the  following  localities  have  been  examined: 

Washingtim. — Walla  Walla;  Cascade  Mountains;  25  miles  southeast 
of  Toledo. 
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Oregcnu — Douglan  County;  Des  Chutes  River;  Pengra. 
Idaho. — Sawtooth  I^ake. 
British  Columhla, — Vernon. 

Almha. — Nulato;  Fort  Yukon;  Hope,  Cook  Inlet;  Knik,  Cook  Inlet; 
Kowak  River. 

ASIO  MAGELLANICUS  SATURATUS  (Ridgway). 

Bubo  virginianus  saturaius  Ridgway,  Explor.  and   Surv.  40th  Par.,  IV,  1877, 
p.  672,  footnote. 

Chars.  suhsp.SimiXdiT  to  Asio  ma^ellaniens  lugophonus^  but  darker, 
particularly  above;  face  and  rest  of  plumage  with  less  ochraceous  and 
rufous,  producing  on  the  upper  surface  a  more  uniform  appearance; 
feet  much  darker  and  more  heavily  mottled. 

Type  locality. — Simiahmoo,  Washington. 

Geographical  distribution.  —Pacific  coast  region,  from  Washington 
(and  probably  at  least  northern  Oregon)  north  to  southern  Alaska. 

Measurements (^  males). — Wing,  345-358  (average,  348.3)  mm.;  tail, 
2()5-222  (average,  212.3)  mm.;  exposed  culmen,  39-41  (average,  39.8) 
mm.;  culmen  without  cere,  28.5-29  (average,  28.9)  mm.  {6  feimdas). — 
Wing,  360-383  (average,  374.7)  mm.;  tail,  215-242  (avemge,  227.2) 
nmi.;  exposed  culmen,  38-42  (average,  40)  mm.;  culmen  without  cere, 
2S-31  (average,  30)  mm. 

With  the  possible  exception  of  nigrescens^  this  race  is  more  deeply 
colored  than  any  of  its  American  congeners,  the  legs  and  feet  being 
particularly  dark  and  heavily  mottled.  So  far  as  we  have  been  able  to 
determine,  there  is  no  light  phase.  A  single  example  from  Ashcroft, 
British  Columbia,  is  intermediate  between  saturatus  and  lagoplumus; 
and  another  from  Sitka,  Alaska,  verges  also  somewhat  toward  the 
latter  form. 

Specimens  examined  come  from  the  following  localities: 

Washington. — Fort  Steilacoom;  Skagit  County;  Similkameen;  Port 
Townsend;  American  Lake;  Simiahmoo. 

British  Columhia. — Kamloops;  Lund;  Ashcroft. 

Alaska. — Sitka. 

ASIO  MAGELLANICUS  HETEROCNEMIS,  new  subspecies. 

Chars,  sithsp. — Like  Asi^}  magellanicus  saturatus^  but  bill  larger; 
posterior  lower  parts  paler;  feet  lighter  colored  and  less  heavily,  spot- 
ted; upper  parts  with  usually  less  ochraceous. 

Type  locality. — I^nce  au  Loup,  Labrador. 

Geographical  distrilmtion. — I^abrador,  including  at  least  the  north 
coast  of  the  Territory  of  Ungava. 

Meamirements  (2  male^). — Wing,  350-365  (average,  357.5)  mm.;  tail, 
220-230  (average,  225)  mm. ;  exposed  culmen,  41  mm. ;  culmen  without 
cere,  30  mm.     {7  females).— Wmg,  370-390  (average,  380)  mm.;  tail, 
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225-250  (average,  239)  mm.;  exposed  culmen,  38-^14  (average,  41.3) 
mm.;  culmen  without  cere,  28-32  (average,  30.1)  mm. 

Description, — Type,  adult  male.  No.  4445,  collection  of  E.  A.  and 
O.  Bangs;  Lance  au  Loup,  Labrador,  April  9,  1899;  Ernest  Ooane. 
Above  brownish  black,  vermiculated  and  mottled  with  whitish,  lea«t 
so  on  the  head;  wing-coverts  like  the  back,  though  with  rather  more 
white;  wing-quills  fuscous,  the  outer  webs  with  broken  bars  of  whitish 
or  buffy,  the  inner  with  partial  bars  of  ochraceous  buff  on  the  ba>5al 
portion;  tail  sepia   brown,  the  middle  feathers  with  mottlings   and 
broken  bars  of  whitish  and  buffy,  the  rest  with  irregular  bars  of  paler 
brown  and  ochraceous;  forehead  and  supraloral  streak  white,  much 
mixed  with  brown;  facial  disk  dull  gray,  with  mixture  of  blackish 
and  some  ochraceous,  bordered  behind  by  a  black  band  which  joins 
the  black  horns;  sides  of  the  neck  mottled  with  dark  brown,  whitish, 
and  ochraceous;  chin  and  throat  white,  separated  by  a  dark  brown 
band  whose  feathers    have   grayish  or   ochraceous  edgings;    breast 
ochraceous,  with  blotches,  bars,  and  mottlings  of  brown  and  white; 
remainder  of  lower  surface  barred  with  black  and  white,  with  laterally 
much  ochraceous  and  buffy;  lining  of  wing  mottled  with  white,  brown, 
and  ochraceous;  tarsi  and  tibise  deep  ochraceous,  spotted  and  irreg-u- 
larly  barred  with  dusky;  feet  dull  buffy  grayish,  spotted  and  obsoletel3' 
barred  with  dark  brown. 

Although  by  authors  heretofore  referred  to  saturatvs^  the  Labrador 
bird  differs  from  that  form  as  detailed  above,  and  its  characters, 
though  not  as  strongly  marked  as  are  those  of  some  of  the  other  races, 
are  }  et  sufficient  for  recognition  by  name,  particularly  in  view  of  a 
widely  separated  range.  Although,  of  course,  nearest  satnr(ttu.s,  the 
differences  may  be  readily  appreciated  in  a  good  series.  For  the 
privilege  of  describing  this  fomi  the  writer  is  indebted  to  the  cour- 
tesy of  Mr.  Outran!  Bangs,  who  had  alread}^  noted  its  distinctness. 

Specimens  from  the  following  localities  have  been  seen : 

Lahrador, — Okkak;  Makkovik;  Hopedale;  Turnavik  Island;  Lance 
au  Loup;  Fort  Nascopee. 

UngoAn. — Fort  Chimo;  Near  Forks. 

ASIO  MAGELLANICUS  VIRGINIANUS  (Gmelin). 

*SYnj:  vtr^'niana  Gmelin,  Syst.  Nat.,  I,  1788,  p.  287. 

^7^  bubo  vari^t^  E.  ludovicianus  Daudin,  Traits  d'Om.,  II,  1800,  p.  210. 
Bubo pinicola  Vieillot,  Hist.  Nat.  Ois.  Am.  Sept.,  I,  1807,  p.  51,  pi.  xix. 
Strij:  cramroslTisYiEihun^  Nouv.  Diet.  d'Hist.  Nat.,  VII,  1817,  p.  44. 
Slrix  macrorhyncha  TEMMiifCKj  PI.  Color.,  II,  1821,  pi.  62. 

Bubo  virginianus  variety  atlanticus  Cassin,  Illustr.  Birds  California,  Texas,  etc., 
1854,  p.  178. 

Chars,  svhsp, — Similar  to  Asto  niagellantous  /leterocvemis^  but  much 
smaller;  very  much  more  rufous  throughout;  legs  and  feet  less  con- 
spicuously mottled. 

Type  hcality, — Virginia.  ^ 
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Geographical  dktrihutum, — Southern  Canada  and  eastern  United 
States,  west  to  Ontario,  Wisconsin,  Iowa,  and  eastern  Texas;  accidental 
in  Ireland.  ° 

Mea^urenients  {7  males), — Wing,  320-355  (average,  343.3)  mm.;  tail, 
190-210  (average,  199.4)  mm. ;  exposed  culmen,  38-40  (average,  39.4) 
mm.;  culmen  without  cere,  26-30  (average,  28.6)  mm.  {6  fetnales). — 
Wing,  352-380  (average,  366.3)  mm. ;  tail,  200-225  (average,  218)  mm. ; 
exposed  culmen,  38-43  (average,  40.7)  mm.;  culmen  without  cere, 
29-32.5  (average,  30.6)  mm. 

In  normal  phase  this  race  is  characterized  by  a  deep  rufescence 
throughout,  very  different  from  the  other  subspecies  living  north  of 
Mexico.  There  are,  however ^  two  other  phases  of  vlrginianns — one 
in  which  the  coloration  is  light,  and  the  place  of  rufous  tints  is  taken 
by  ochraceous;  the  other  in  which  grayish  and  blackish  colors  pre- 
. dominate;  all  three  phases  being  connected  by  intermediates.  The 
last  seems  to  be  most  prevalent  in  the  New  England  Stated,  and  possi- 
bly indicates  vergence  toward  heterocnemis. 

A  careful  comparison  proves  that  birds  from  Florida  do  not  differ 
at  all,  either  in  size  or  color,  from  those  of  the  Middle  Atlantic  States. 
Some  specimens  from  the  region  of  the  Lower  Rio  Grande  are  rather 
light-colored,  but  neither  in  this  respect  nor  in  any  other  can  they  be 
distinguished  from  examples  of  the  light  phase  commonly  occurring 
in  the  Eastern  States;  while  a  specimen  taken  at  Rockport,  Texas,  is 
typical  of  virginlamcs  in  dark  rufous  plumage.  The  breeding  bird  of 
Iowa  is  undoubtedly  virginianus^  though  occidentalis  occurs  in  winter. 
We  have  seen  no  summer  birds  from  Minnesota,  but  at  least  the 
southern  part  of  this  State  is  probably  inhabited  by  the  present  race. 

Specimens  from  the  subjoined  localities  have  been  examined: 

Arkansas.  — Fay  etteville. 

District  of  Columbia. — 

Florida. — Sebastian;  Fort  Bassinger;  Orange  Hammock;  Lake 
Kissimmee. 

lUvnois. — Sugar  Creek  Prairie;  Mount  Carmel. 

Indiana^ — Upperville;  Toleston. 

Irvdiam,  Territory. — [No  further  locality  given.] 

Iowa. — ^Mitchell  County. 

Maryland. — Kockville;  Laurel;  Sandy  Spring;  Cornfield  Harbor. 

Michigan. — Saginaw  County. 

Missouri. — Marble  Cave. 

New  Jersey. — [No  further  locality  given.] 

Ohio. — Madisonville;  Wooster. 

Pennsylvania.  — Carlisle. 

Teocas. — Rockport;  Brownsville. 

Virginia. — Ammondale;  Glymont;  Amelia. 


« Belle  Lake,  county  Waterford,  January  27,  1851;  see  Zoologist,  1881,  p.  308. 
Proc.  N.  M.  vol.  xxvii-03 13  ^^^^^^  ,^  ic^OOglc 
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ASIO  MAGELLANICUS  ALQISTUS,  new  subspecies. 

Chars,  snisp. — Similar  to  Asio  r/tageUanicwi  lagophanus^  but  much 
paler  throughout;  the  lower  parts  less  heavily  barred;  the  legs  and  feet 
not  so  conspicuously  mottled. 

2]/pe  locality. — Saint  Michael,  Alaska. 

Oeographi(xd  distrihiUion, — Northwest  coast  region  of  Alaska. 

Medmrements  (^  males). — Wing,  355-360  (average,  357.5)  mm.;  tail, 
225-245  (average,  235)  mm. ;  exposed  culmen,  41  mm. ;  culmen  with- 
out cere,  29  mm.  {^  fetnal^). — Wing,  355-390  (average,  371.5)  mm.; 
tail,  225-240  (average,  232)  mm. ;  exposed  culmen,  39-i3  (average,  41) 
mm.;  culmen  without  cere,  28-31  (average,  29.3)  mm. 

Description.— Tyi^^  [male] adult,  No.*70276,  U.S.N.M.;  St.  Michael, 
Alaska;  L.  M.  Turner. — Upper  parts  brownish  black,  with  numerous 
mottlings  and  irregular  bars  and  spots  of  white,  most  of  the  feathers 
extensively  ochraceous  basally;  tail  dark  brown,  the  middle  feathers 
and  outer  webs  of  all  but  the  outermost  vermiculated,  and  irregularly 
and  broadly  barred  with  white  or  buffy  white,  this  replaced  by  ochra- 
ceous on  the  rest  of  the  tail;  wing-coverts  like  the  back;  wing-quills 
dark  brown,  broadly  barred  irregularly  with  buff  and  ochraceous; 
horns  brownish  black,  mottled  with  ochraceous  and  whitish;  forehead 
and  supraloral  stripe  white;  facial  disk  grayish,  mixed  to  some  extent 
with  ochi-aceous,  and  bordered  behind  by  a  black  band;  sides  of  neck 
mottled  brown,  white,  and  ochraceous;  chin  and  throat  white,  separated 
by  a  band  of  blackish  feathers  with  ochraceous  and  buffy  edgings; 
breast  white  with  some  ochraceous  buff,  blotched,  irregularly'  barred, 
and  mottled  with  blackish  brown;  abdomen  and  crissum  white,  with 
more  or  less  regular  bars  of  dark  brown;  sides  much  mixed  with 
ochraceous;  lining  of  wing  white,  with  markings  of  dark  brown  and 
ochraceous;  tarsi  and  tibiae  ochraceous  buff,  with  broken  bars  of 
brownish;  feet  buffy  white,  obscurely  spotted  with  dusky. 

This  subspecies  of  Asi<)  rna^ellanieus  reall}'  much  more  resembles 
occidentalis  or  pa/^ificus  than  it  does  its  nearest  geographic  relative, 
lagophmus;  but  is  not  identical  with  either.  From  occid<mtalis  it  may 
be  separated  by  its  darker  upper  surface,  particularly  the  wings,  and 
by  its  somewhat  less  heavily  barred  lower  surface;  while  from  paeijicus 
its  larger  size,  less  ochi'aceous  face,  and  the  paler  ochraceous  of  the 
upper  surface  will  serve  for  differentiation. 

It  is  possible  that  I  err  in  referring  to  lagophonus  the  Alaskan 
specimens  of  Asio  from  the  timbered  region,  for  it  may  be  that  these 
large  birds  are  but  the  dark  phase  of  algistv^^  yet  in  so  far  as  the 
material  now  available  shows,  save  in  one  single  instance,  the  differ- 
ence in  plumage  is  correllated  with  change  of  area,  the  lighter  birds 
being  confined  in  a  general  way  to  the  Barren  Grounds. 

Examples  from  the  following  localities  are  referred  to  this  form: 

Alaska. — St.  Michael;  Kowak  River;  Lower  Yukon  River;  Port 
Huron;  Aleknagik  River. 

Digitized  by  V^OOQlC 


ICO.  1862.        AMERICAN  GREA  T  HORNED  0  WLS-OBERHOLSER.  191 

ASIO  MAGELLANICUS  OCCIDENTALIS   (Stone). 
Bubo  virginianus  occidenkUvs  Stonb,  Auk,  XIII,  1896,  p.  155. 

Chars,  suhsp. — Like  Asia  inagellantcus  paUescens^  but  considerably 
larger;  colors  averaging  darker. 

Type  locality. — Mitchell  County,  Iowa  (winter). 

Geographical  distrifmtion. — Western  United  States,  from  Minnesota 
and  Kansas  to  Nevada,  southeastern  Oregon,  Utah,  and  Montana; 
south  in  winter  to  Iowa. 

Measurements  (10  males). — Wing,  333-365  (average,  349.6)  mm.; 
tail,  200-225  (average,  212.8)  mm.;  exposed  culmen,  35-40  (average, 
37.6)  mm.;  culmen  without  cere,  26-28  (average,  27.1)  mm.  {9 
females.)— Vfing,  360-390  (average,  376.1)  mm.;  tail,  220-240  (aver- 
age, 230.5)  mm.;  exposed  culmen,  37-43  (average,  40.7)  mm.;  culmen 
without  cere,  28-33  (average,  30.2)  mm. 

Although  hitherto  not  recognized,  this  form  is  a  fairly  well-marked 
one,  and  covering,  as  it  does,  an  extensive  area,  is  well  worthy  a  name. 
Colorado  and  Nevada  specimens  are  somewhat  darker  than  those  from 
Montana  and  the  Dakotas.  In  Colorado,  and  doubtless  in  other  local- 
ities also,  occidentalis  has  a  dark  phase,  characterized  by  great  increase 
of  blackish  both  above  aud  below. 

Specimens  of  this  race  examined  come  from  the  following  places: 

Colorado. — Elk  Mountains;  Boutt  County;  Pueblo  County;  Twin 
Lakes;  Cache  la  Poudre  River. 

Iowa. — Mitchell  County;  Grinnell. 

Kaiisas. — ^Pendennis. 

Montana. — St.  Marys  Lake;  Fort  Custer;  Fort  Shaw, 

Minnesota. — ^Aitkin;  Elk  River;  Excelsior. 

Nevada.— A.\x!&tm  (35  miles  southwest). 

North  Dakota. — Missouri  River,  87  miles  below  Fort  Union;  Devils 
Lake. 

Oregon. — ^Prineville. 

Wyoming. — Fort  Bridger:  Deer  Creek;  West  Fork  of  Medicine 
Bow  Creek. 

ASIO  MAGELLANICUS  WAPACUTHU  (Omelin). 

Strix  wapacuthu  Gmelin,  Syst.  Nat,  I,  1788,  p.  291. 

Bubo  arcticus  Swainson,  Faun.  Bor.-Amer.,  II,  1832,  p.  86,  pi.  xxx. 

Bubo  Bubardicus  Hoy,  Proc.  Acad.  Nat  Sci.  Phila.,  VI,  1852,  p.  211. 

Chars,  subsp. — Similar  to  Asto  Tnagellanicus  occidentalism  but  paler, 
the  upper  parts  with  lighter  ochraceous,  less  black,  and  more  white, 
the  lower  surface  more  whitish,  less  heavily  barred,  the  feet  with  less 
mottling  and  less  ochraceous — usually  immaculate. 

Type  locality. — Hudson  Bay,  Canada. 

Geographical  distrihut ion.— Northern  Canada,  from  Hudson  Bay 
to  the  Valley  of  the  Mackenzie  River;  south  in  winter  to  the  northern 
United  States,  from  Idaho  to  Wisconsin. 
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Measurements  {S  males), — Wing,  337-368  (average,  352)  mm. ;  tail, 
215-230  (average,  221.6)  mm.;  exposed  culmen,  37-42  (average,  39.5) 
mm.;  culmen  without  cere,  27-30  (average  28.5)  mm.  {2  fejnales.) — 
Wing,  385-390  (average,  387.5) mm.;  tail,  235-237  (average,  236)  mm.; 
exposed  culmen,  43  mm.;  culmen  without  cere,  31-31.5  (average, 
31.3)  nun. 

This  is  the  palest  of  all  the  American  members  of  the  genus  Asio^ 
the  general  whiteness  being  usually  very  conspicuous.  From  Asio 
m.  algistvs  it  differs  as  from  occidentalism  though  in  greater  measure. 
In  dark  phase  it  is  most  like  the  normal  or  light  condition  of  occi' 
dentalis^  but  the  dark  markings  are  deeper  and  more  contrasted,  the 
feet  usually  white  with  little  or  no  ochraceous  or  dark  mottling. 

The  southward  limit  of  the  breeding  range  it  is  impossible  at  present 
to  delineate  with  even  approximate  exactness,  as  proper  material  from 
the  interior  of  British  America  is  not  available.  Specimens  that  have 
been  examined,  however,  point  to  the  probability  that  icapacuthu 
summers  at  least  as  far  south  as  Saskatchewan. 

Dr.  Richmond  has  shown  ^  that  the  name  arcticus  of  Swainson,  so 
long  in  use  for  this  race,  is  preoccupied  and  consequently  untenable. 
As  a  substitute  he  proposes  to  revive  sxtbarcticus  of  Hoy,  which  has 
been  commonly  applied  to  the  pale  forms  of  the  western  United  States. 
There  seems  to  be,  however,  a  prior  name  in  Strixwapacuthu  Gmelin,* 
which  by  nearly  all  authors  has  been  synonymized  with  arcti^yus.  This 
name  is  based  on  the  "  Wapacuthu  Owl"  of  Pennant,^  and  its  accom- 
panying description  is  an  excellent  one  of  the  arctic  horned  owl,  with 
the  exception  of  the  statement  that  the  bird  is  without  ears,  a  mistake 
that  might  easily  occur,  particularly  with  an  imperfect  specimen. 
Furthermore,  that  it  is  not  Nyctea  nyctea^  the  only  other  owl  to  which 
the  name  could  by  any  possibility  apply,  is  clearly  evidenced  by  the 
diagnosis,  added  to  which  is  the  statement  that  the  young  are  white. 

Specimens  of  this  form  from  the  following  localities  have  been 
examined,  probable  breeding  records  being  indicated  by  an  asterisk: 

MackeTizie. — Fort  Resolution*;  Slave  River,  75  miles  below  Fort 
Smith.* 

Saskatchewan^. — Moose  Lake*;  Pas*. 

Ontario. — Moose  Factory;  Michipicoten  Island,  Lake  Superioi* 

Minnesota,  — Aitki  n. 

North  Dakota, — Devils  Lake. 

Wisconsin,  — Racine. 

aProc.  Biol.  Soc.  Wash.,  XV,  1902,  p.  86. 
ftSyst.  Nat.,  I,  1788,  p.  291. 
cArct.  Zool.,  II,  1785,  p.  231. 
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NEW  BATRACHIAN  AND  A  NEW  REPTILE  FROM  THE 
TRIAS  OF  ARIZONA. 


By  Fbederig  A.  Lucas, 

Acting  Curator ^  Section  of  Vertebrate  Fosmh. 


The  two  species  of  fossil  vertebrates  to  be  described  add  two  genera 
to  the  Triassic  fauna  of  North  America,  one  representing  the  large 
labyrinthodonts  hitherto  known  only  from  Europe,  the  other  being  a 
new  and  large  Cotylosaurian.  The  history  of  the  discovery  of  these 
vertebrates  is  as  follows: 

In  November,  1899,  while  visiting  the  fossil  forest  of  Arizona, 
Dr.  Lester  F.  Ward  obtained  near  Tanners  Crossing  of  the  Little 
Colorado  River  a  few  specimens  of  Triassic  vertebrates.  The  majority 
of  them  proved  to  belong  to  the  large  belodont  described  as  ITeterO' 
dontosuchus  ganei^^  two  scutes  were  from  the  belodont  Epincoposaurus 
Cope,  while  a  small  portion  of  a  cranial  plate  was  identified  by  Dr.  E. 
Fraas  as  being  from  some  large  labyrinthodont.  The  subsequent  year, 
1900,  Mr.  Bamum  Brown  visited  the  locality  to  collect  for  the  U.  S. 
National  Museum,  largely  in  the  hope  of  obtaining  some  ancestral  forms 
of  Stegosaurus.  While  this  hope  was  not  realized  Mr.  Brown  secured 
a  valuable  collection  of  Triassic  fossils,  mainly  belonging  to  the  two 
belodonts  mentioned  above,  though  comprising  a  few  examples  of  other 
animals.  This  material  was  mostly  in  a  very  fragmentary  condition, 
one  of  the  few  noteworthy  exceptions  to  this  rule  being  an  episternum 
of  a  large  labyrinthodont,  which,  though  badly  shattered,  proved  to  be 
practically  all  present.  This  was  pronounced  by  Dr.  E.  Fraas,  to 
whom  a  photograph  was  submitted,  to  be  unmistakably  from  some 
species  of  the  genus  Jifetoposcmrus^  and  in  consideration  of  this  fact  I 
have  named  the  species  in  his  honor.  This  seems  particularly  appro- 
priate in  view  of  his  various  memoirs  on  the  Triassic  vertebrates  of 
Europe. 

oAm.  Journ.  Sci.,  1898,  VI,  p.  399. 
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METOPOSAURUS  FRAASI,  new  species. 

Type, — ^An  episternum,  No.  2152,  catalogue  of  fossil  vertebrates, 
U.  S.  National  Museum,  from  5  miles  east  of  Tanners  Crossing,  Little 
Colorado  River,  Arizona.  This  locality  is  about  25  miles  above  the 
junction  of  the  Little  Colorado  with  the  Colorado.  The  specimen  is 
shown  on  Plate  III. 

The  species  is  characterized  by  the  coarseness  of  the  sculpturing  of 
the  episternum.  and  the  fact  that  the  markings  of  the  center  of  the 
plate  consist  of  irregular  pits  which,  toward  the  margin,  are  trans- 
formed into  radiating  grooves.  These  grooves  are  most  marked  on  the 
anterior  portion  of  the  bone.  The  portions  of  clavicles  present  also 
have  the  ornamentation  in  the  shape  of  pits  rather  than  as  grooves,  and 
in  this  respect  and  in  the  greater  coarseness  of  the  sculpture  the  present 
species  differs  from  the  European  Metoposaurus  dia^nosticus  of  von 
Meyer.  It  is  furthermore  characterized  by  the  extent  of  the  articu- 
lation of  the  clavicle  with  the  episternum,  the  posterior  end  of  the 
clavicle  being  well  behind  a  line  drawn  through  the  center  of  the  plate. 
The  poatero-internal  angle  of  the  clavicle  is  very  much  rounded  instead 
of  being  decidedly  angular,  as  it  is  in  Metoposaurus  di<ign4)sti€us. 

The  episternum  is  43  cm.  (16^  inches)  long  and  30  cm.  (llf  inches) 
wide. 

The  only  other  specimen  that  can  be  referred  to  this  species  is  the 
anterior  portion  of  a  left  mandible,  somewhat  weathered,  found  at  the 
same  locality  as  the  episternum.  This  mandible  is  coarsely  sculptured 
on  the  external  face,  and  bears  indications  of  two  large  teeth  at  the 
very  front  of  the  ramus,  and  behind  these  15  small  teeth.  These 
seem  to  have  been  largely  attached  to  the  external  wall  of  (he  alveolus 
in  a  manner  somewhat  suggestive  of  the  pleurodont  dentition  of  an 
iguana. 

From  the  same  Triassic  beds,  though  at  some  little  distance  from 
the  locality  where  the  episternal  plate  of  Metoposaurus  was  obtained, 
Mr.  Brown  secured  a  nimiberof  fragments  which,  when  put  together, 
proved  to  be  the  humerus  of  a  large  Anomodont,  or,  more  strictly 
speaking,  Cotylosaurian.  This  represents  a  new  species  and  new  genus 
for  which  the  name  of  Pla^erixis  hesterrms  is  proposed,  the  generic 
name  being  given  on  account  of  the  breadth  of  body  indicated  by  the 
short,  broad  humerus. 

PLACERIAS,  ne>Ar  genus. 
PLACERIAS  HESTBRNUS,  new  species. 

•'  Type, — A  right  humerus,  No.  2198  catalogue  of  fossil  vertebrates, 
U.S.N.M.,  from  3  miles  north  of  Tanners  Crossing  of  the  Little 
Colorado  River,  Arizona.  The  specimen  is  figured  on  Plate  IV.  The 
characteristic  features  of  the  genus  and  species  are  the  great  and  sudden 
expansion  of  the  deltoid  ridge,  the  contraction  of  the  humerus  at  the 
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center  of  the  shaft,  and  the  sharp  definition  and  differentiation  of  the 
radial  and  ulnar  articulations.  While  the  deltoid  ridge  is  prominent 
in  many  Anomodonts,  it  is  peculiar  in  the  present  species  from  the 
fact  that  it  seems  to  have  started  practically  from  the  proximal  end 
and  not  from  a  little  distance  down  the  shaft,  as  it  does  in  such  a  form 
as  Gomphognathus.^ 

The  humerus  of  Placerias  otherwise  bears  a  slight  resemblance  to 
that  of  Gomphognathus,  but  is  vastly  larger,  and  indicates  an  animal 
of  much  greater  size  and  power.  Among  African  Anomodonts  the 
humerus  suggests  most  that  of  Cynodrakon,  but  here  again  it  is  much 
more  expanded  proximally.  A  laree,  elongate  entepicondylar  for- 
amen was  present,  but  the  portion  bounding  the  outer  side  of  this  is 
missing  and  its  position  is  not  clearly  indicated  on  the  accompanying 
plate.  The  articular  face  for  the  radius  is  large,  round,  and  well 
defined,  and  the  olecrenal  fossa  is  of  good  size;  the  proximal  end  of 
the  humerus  was  capped  with  cartilage,  but  the  amount  in  the  elbow 
joint  must  have  been  small.  The  indications  are  that  Placerias  was  a 
creature  largely,  if  not  entirely,  terrestrial  in  habit. 

The  measurements  of  the  humerus  are  as  follows:  Greatest  length, 
398  mm.  (151  inches);  estimated  breadth  across  deltoid  ridge,  200 
mm.  (73^  inches);  breadth  of  portion  actually  present,  170  mm.  (61 
inches);  breadth  at  lower  end  of  deltoid  ridge,  144  mm.  (5i  inches); 
least  diameter  of  shaft,  60  mm.  (21  inches);  greatest  distal  breadth, 
155  mm.  (6f  inches). 

The  large  Cotylosaurians  hitherto  described  from  North  America 
are  from  the  Permian,  while  the  present  specimen  is  from  the  Trias. 
The  animal  represented  is  also  larger  than  any  of  the  Permian  species, 
and,  in  this  respect,  is  on  a  par  with  Pariasaurus.  The  humerus,  how- 
ever, is  quite  different  from  that  ascribed  to  PatvasoMruB^  and  while 
the  discovery  of  animals  of  this  genus  in  Russia  indicates  that  the 
group  to  which  it  belongs  was  widely  distributed,  it  is  evident  that 
the  present  specimen  is  not  Pariasaurm,  It  is  nevertheless  quite 
probable  that  PJ<ieeria8  belongs  to  some  allied  family,  or  possibly  to 
the  same  family. 

The  beds  from  which  the  two  species  just  described  were  obtained 
also  contained  remains  of  the  large  Belodon,  Ileterodantoauchns  ganei 
and  of  the  dinosaur  Paleeoctonus.  The  same  assemblage  of  species 
has  recently  been  found  by  Mr.  Newton  H.  Brown  near  Lander,  Fre- 
mont County,  Wyoming,  which  considerably  extends  the  northerly 
limit  of  these  Triasic  beds.  Aside  from  the  interest  attached  to  the 
finding  of  this  new  species  is  the  more  important  fact,  pointed  out  by 
Dr.  Fraas,  that  the  genus  Metoposaurus  is  characteristic  of  the  Keuper 
of  Europe,  and  that  we  have  in  these  Triassic  beds  of  Arizona,  Utah, 
and  Wyoming  the  same  combination  of  belodont  and  labyrinthodont 
as  in  the  Keuper. 

a8eeley,Trans.  Roy.  Soc.,  1895,  B,  p.  29.   Digitized  by  LjOOQIC 
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EPISTERNUM  of  METOPOSAURUS  FRAA8L 
(Type.    No.  2152,  U.8.N.M.) 
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External  Aspect  of  Right  Humerus  of  Placerias  hesternus. 

(Type.    No.  21WS.  U.S.N.M.) 
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A  REVIEW  OF  THE  WRENS   OF   THE   GENUS  TROGLO- 
DYTES. 


By  Harry  C.  Oberholser, 

Aasistant  OmUhologistf  Department  of  AgricuUure, 


The  genus  Troglodi/tes^  as  here  restricted,  comprises  a  group  of 
wrens  that  is  wholly  American.  Notwithstanding  very  considerable 
interspecific  diflFerences,  no  thoroughly  satisfactory  generic  division 
seems  possible,  further  than  the  segregation  of  that  peculiar  form 
Troglodytes  brovmi,  ^  While  it  is  true  that  sohtitialis  and  ochracevs 
have  short  tails,  large  feet,  rather  slender  bills,  and  somewhat  peculiar 
coloration,  and  therefore  seem  quite  different  from  typical  Troglodytes 
(aedon)^  yet  this  distinction  loses  any  significance  it  appears  to  possess 
when  other  forms  are  compared  with  these,  particularly  Troglodytes 
8.  mdcrmirus^  which  is  an  evident  subspecies  of  solstitialis!  These 
species — solstitialis  and  its  allies — have  sometimes  been  referred  to 
Hemiura  (=  Uropsila)^  but  they  certainly  are  out  of  place  in  such  posi- 
tion, for  the  structure  of  the  nostril  is  quite  different  in  that  group, 
being  round  and  open  instead  of  linear  and  strongly  operculate. 
Furthermore,  the  West  Indian  forms  commonly  attributed  to  Thryo- 
thorns  should  be  included  in  Troglodytes,  Thus,  although  it  is  a  far 
cry  from  the  slender  bill  and  feet  of  aedon  to  the  heavy  beak  and  large 
feet  of  tanneri  or  micsicus;  from  the  long  wings  of  musicus  to  the 
short  ones  of  hninneicollis;  from  the  long  tail  of  heani  to  the  short 
one  of  grenadensis  or  solstitialis;  and  from  the  gray  and  white  colora- 
tion of  aztecus  to  the  dark,  almost  uniform,  reddish  chestnut  of 
rufescens^  there  is  no  place  where  the  trenchant  line  of  generic  divi- 
sion can  be  drawn. 

By  far  the  most  difficult  part  of  the  genus  is  the  so-called  muscultis 
group,  which,  from  lack  of  adequate  material,  has  always  been  a 
source  of  considerable  annoyance  to  ornithologists.  While  our  means 
have  not  been  all  that  could  be  desired,  yet  the  interrelations  of  the 
various  forms  have  been  worked  out  with  the  considerable  care  that 


« Bangs,  Proc.  New  Eng.  Zool.  Club,  III,  1902,  p.  63. 
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the  question  warrants,  and  it  is  to  be  hoped  that  some  little  additional 
light  has  thus  been  thrown  upon  a  dark  subject,  although  it  may  be 
premised  that  the  lines  of  distribution  on  the  accompanying  map  are 
in  great  measure  tentative,  while  delineating  at  least  in  pai*t  what  may 
reasonably  be  supposed  to  be  the  geographical  homes  of  the  various 
forms.  At  least  one  conclusion  of  importance  has  been  rendered 
obvious  by  the  present  investigation,  and  this  is  the  conspecific  rela- 
tionship of  this  group,  throughout  both  South  and  Central  America, 
with  the  single  exception  of  Troglodytes  peninavlaris^  which  seems  to 
be  a  distinct  species. 

The  collection  of  the  U.  S.  National  Museum,  including  that  of  the 
Biological  Survey,  has  of  course  furnished  the  major  part  of  the  mate- 
rial for  this  review,  but  for  very  substantial  reenforcements  the  writer 
is  indebted  to  the  authorities  of  the  American  Museum  of  Natural  His- 
tory, through  Dr.  J.  A.  Allen;  to  the  Academy  of  Natural  Sciences 
of  Philadelphia,  through  Mr.  Witmer  Stone;  and  to  Mr.  Outram 
Bangs,  of  Boston,  to  whom  further  is  due  my  privilege  of  describing 
the  following  new  genus: 

THRYORCHILUS,«  new  genus. 

Cha/rs.  gen. — Similar  to  Troglodytes^  but  tail  of  ten  feathers,  and 
much  abbreviated;  feet  proportionately  much  larger,  reaching  far 
beyond  the  end  of  tail;  coloration  suggesting  that  of  Heni<x)rhina. 

Type. — Troglodytes  hrowni  Bangs. 

Ra/nge. — Same  as  that  of  the  type  species. 

THRYORCHILUS  BROWNI  (Bangs). 
Troglodytes  hrowni  Bangs,  Ptoc.  New  Eng.  Zool.  Club,  III,  1902,  p.  53. 

Type  locality. — Volcan  de  Chiriqui,  Panama,  Colombia. 

Geographical  distribution. — Volcan  de  Chiriqui,  Panama,  Colombia. 

This  remarkable  wren,  which  Mr.  Bangs  has  so  recently  made  known 
to  science,  is,  by  its  combination  of  characters,  apparently  well  worthy 
of  generic  separation  from  Troglodytes.  In  superficial  appearance  it 
resembles  rather  the  species  of  Ilenicorhina^  though  in  reality  not 
very  closely  allied.  Its  habits,  according  to  Mr.  Brown,  are  those  of 
a  marsh  wren.* 

TROGLODYTES  Vieillot. 

Troglodytes  Vieillot,  Hist.  Nat.  Ois.  Am.  Sept.,  II,  1807,  p.  62. 

Type. — Troglodytes  a^don  Vieillot. 

Range. — South  and  Central  America,  the  West  Indies,  and  North 
America  north  to  southern  Canada. 

«  Bpvov,  j uncus;  dpx^^o^y  regulus. 

ftProc.  New  Eng.  Zool.  aub,  III,  1902,  p.  64. 
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TROGLODYTES  SOLSTITIALIS  SOLSTITIALIS  ScUter. 
Troglodiftes  BoUtitialis  Sclater,  Proc.  Zool.  Soc.  Lond.,  1858,  p.  550. 

Ti/pe  locality. — ^Vicinity  of  Riobamba,  Ecuador. 

Geographical  distrnbution. — Ecuador  and  Colombia. 

Decidedly  paler  throughout  and  with  a  somewhat  longer  bill  than 
Troglodytes  ntfociliatns.  Although  reported  from  Peru,  its  place  is 
probably  taken  there  by  the  next  form,  though  the  distribution  of  the 
two  has  not  yet  been  fully  determined.  Costa  Rican  records  of  aolsti- 
tialis  belong  to  T.  ochracem. 

TROGLODYTES  SOLSTITIALIS  MACROURUS  Berlepsch  and  Stolzmann. 

Troglodytes  solstitialis  macrourus  Berlepsch  and  Stolzmann,  Proc.  Zool.  Soc. 
Lond.,  1902,  Pt.  2,  p.  55. 

7\^e  locality. — Maraynioc,  central  Peru. 

Geographical  distrihUion. — Peru. 

This  recently  described  form  appears  to  be  rather  close  to  Troglo- 
dytes s.  JrateTy  being  in  fact  intermediate  between  the  latter  and  true 
solstitialis.  From  solstitialis  it  differs  by  reason  of  a  longer  tail; 
lighter,  less  rufescent  coloration  on  the  upper  surface;  distinctly 
whitish  superciliary  stripe;  paler  cheeks,  throat,  breast,  lining  of  wing, 
and  sides  of  neck;  together  with  more  grayish  flanks.  In  length  of 
tail,  as  well  as  other  measurements,  it  agrees  with  fratm*. 

TROGLODYTES  SOLSTITIALIS  PRATER  Sharpe. 

Troglodytes  soUtitialiSf  subsp.  a.fraler  Sharps.  CJat.  Birds  Brit  Mus.,  VI,  1881, 
p.  261. 

Type  locality. — Bolivia. 

Geographical  distribution. — Bolivia. 

This  readily  recognizaJ)le  race  differs  from  solstitialis  in  color  much 
as  does  T.  s.  macrourus,  but  even  more  decidedly.  The  ochraceous  of 
throat,  breast,  and  sides  of  the  neck  is  paler  than  in  Tnacrounis;  the 
supercilium  is  pure  white  instead  of  being  tinged  with  ochraceous;  the 
abdomen  is  less  purely  white;  and  the  upper  parts  less  rufescent. 

TROGLODYTES  AURICULARIS  Cabanis. 
Troglodytes  ( UropsUa)  aurictdaris  Cabanis,  Joum.  f.  Om.,  1883,  p.  105. 

Type  locality. — Mountains  of  Tucuman,  Argentina. 
Geographical  distribution. — Province  of  Tucuman,  Argentina. 
We  have  not  seen  this  species,  but  it  is  apparently  closely  allied  to 
Troglodytes  solstitialis  f rater ^  perhaps  only  subspecifically  separable. 
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TROGLODYTES  OCHRACEUS  Ridgway. 

Troglodytes  {f)  ochraceus  Ridgway,  Proc.  U.  8.  Nat.  Mus.,  IV,  1882,  p.  334. 

Type  locality, — Volcan  de  Irazii,  Costa  Rica. 

Geographical  distribution, — Costa  Rica  and  Panama. 

Although  by  some  writers  this  bird  has  been  considered  indistin- 
guishable from  Troglodytes  solstitialis^  it  is  nevertheless  very  diflFerent. 
The  upper  parts  are  much  paler;  the  entire  lower  surface  more  deeply 
and  more  continuously  fulvescent;  the  flanks  without  any  indication 
of  bars;  and  the  lower  tail-coverts  ochraceous,  slightly  barred  with 
darker,  instead  of  white  with  conspicuous  blackish  cross  markings. 

Mr.  Goodfellow  records"  Troglodytes  ochraceus  from  western  Ecua- 
dor, but  we  have  been  unable  to  verify  the  identification. 

TROGLODYTES  RUPOCILIATUS  Sharpe. 

Troglodytes  brunneicoUiSy  subsp.  a,  rufocUiatus  Sharps,  Cat  Bds.  Brit.  Mas.,  VI, 
1881,  p.  262. 

Type  locality. — Volcan  de  Fuego,  Guatemala. 

Geographical  distribution. — Guatemala;  and  eastern  Chiapas,  Mexico. 

Although  originally  considered  but  a  subspecies  of  Troglodytes  hrun- 
neicoUi^H,,  this  is  apparently  quite  a  distinct  species,  more  nearly  related, 
indeed,  to  Troglodytes  ochraceus  and  T  solstitialis. 

TROGLODYTES  BRUNNEICOLLIS  BRUNNEICOLLIS  ScUter. 

Troglodytes  hrunneicoUis  Sclater,  Proc.  Zool.  Soc.  Lond.,  1858,  p.  297. 

Type  locality. — La  Parada,  Oaxaca,  Mexico. 
Geographical  distribution. — Southern  Mexico.   . 
Much  larger  than  Troglodytes  rufociliatus;  paler  and  conspicuously 
less  rufescent  throughout. 

TROGLODYTES   BRUNNEICOLLIS   CAHOONI    (Brewster). 
Troglodytes  cahooni  Brewster,  Auk,  V,  1888,  p.  94. 

Type  l^nlity. — Near  Oposura,  Sonora,  Mexico. 
Geographical  diMrHmtion. — Northwestern  Mexico. 
Similar  to  Troglodytes  b.  brunnelcoUis^  but  decidedly  paler,  particu- 
larly below,  with  the  bars  on  flanks  and  abdomen  less  conspicuous. 

TROGLODYTES   MONTICOLA   Bangs. 

Troglodytes  monticola  Bangh,  Proc.  Biol.  Soc.  Wash.,  XIII,  1899,  p.  106. 

Type  locality. — Paramo  de  Chiruqua,  Sierra  de  Santa  Marta, 
Colombia. 

Geographical  dlstrilnttion. — Santa  Marta  region,  Colombia. 

This  recent  discovery  is  quite  similar  to  Troglodytes  brunneicoUis 

albie,  1901,  p.  313. 
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hrunneicollis^  but  diflFers  in  being  larger,  in  having  the  anterior  upper 
surface,  sides  of  neck  and  head  darker,  more  rufescent;  furthermore, 
the  flanks  and  sides  are  more  heavily  barred,  and,  together  with  the 
tail,  nunp,  upper  tail-coverts,  and  greater  portion  of  the  wings,  are 
much  more  grayish  or  blackish. 

TROGLODYTES    AEDON    AEDON   VieUlot. 

Troglodytes  aedon  Vibillot,  Hist.  Nat.  Ois..  Am^r.  Sept.,  II,  1807,  p.  52,  pi.  cvii. 
MotadUa  domestica  Wiuson,  Amer.  Om.,  I,  1808,  p.  129,  pi.  viii,  fig.  3. 
Troglodytes  fultms  Nuttall,  Man.  Om.,  I,  1832,  p.  422. 
Troglodytes  americana  Audubon,  Omith.  Biog.,  II,  1834,  p.  462,  pi.  clxxix. 
Troglodytes  sylvestris  Gambel,  Proc.  Acad.  Nat.  Sci.  Phila.,  1846,  p.  113  (new  name 
for  Troglodytes  americana  Audubon). 

Type  locality. — Northeastern  North  America. 

Geographical  distribution. — Eastern  United  States  west  to  Indiana; 
southern  part  of  eastern  Canada;  in  winter  also  to  Texas. 

This  species  is  apparently  distinct  from  intermedivs  of  Central 
America,  though  in  most  respects  quite  similar. 

TROGLODYTES  AEDON  PARKMANII  (Audubon). 

Troglodytes  parkmanii  Audubon,  Omith.  Biog.,  V,  1839,  p.  310. 
Troglodytes  aedon  var.  parkmanni  Coues,  Key  to  N.  Am.  Birds,  1872,  p.  87. 

Type  locality. — Columbia  River.  • 

Geographical  distribution. — Pacific  Coast  region  of  North  America, 

from  southern  British  Columbia  to   Southern  California;  south  in 

winter  to  southwesterii  Mexico. 
This  subspecies  is  very  close  to  typical  a^don^  but  is  less  reddish 

above,  and  usually  somewhat  paler. 

TROGLODYTES  AEDON    AZTECUS   Baird. 

Troglodytes  sedon  var.  aztecus  Baird,  Rev.  Amer.  Birds,  I,  1864,  p.  139. 
Troglodytes  aedon  marianae  Scorr,  Auk,  II,  1885,  p.  351. 

Type  locality. — Jalapa,  Vera  Cruz,  Mexico. 

Geographical  distribution. — Western  United  States,  except  the 
Pacific  Coast,  east  to  Illinois;  north  to  Manitoba,  south  in  winter  to 
southern  Mexico. 

This  form  resembles  Troglodytes  aedon  parhnanii^  but  is  decidedly 
paler  and  more  grayish,  both  above  and  below. 

TROGLODYTES   PENINSULARIS  Nelson. 
TrSglodytes  peninsularis,  Nelson,  Proc.  Biol.  Soc.  Wash.,  XIV,  1901,  p.  174. 

Type  locality. — ^Progreso,  Yucatan,  Mexico. 

Geographical  distribution. — ^North western  Yucatan,  Mexico. 

This  recent  discovery  of  Mr.  Nelson's  is  remarkably  different  from 
its  nearest  geographical  relatives,  being,  in  fact,  intermediate  between 
T  aedon  aztecus   and   Troglodytes  niuscubus   st/riatulus.     From  the 
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foiiner,  which,  by  the  way,  it  closely  resembles,  it  diflFers  in  the  pro- 
nounced isabelline  suffusion  of  breast,  sides,  flanks,  crissum,  and  sides 
of  head  and  neck.  It  is  rather  lighter  above  than  stridttU/us^  and 
usually  also  below,  but  the  chief  and  constant  difference  lies  in  the 
shade  of  the  breast,  sides,  flanks,  and  crissum,  which  in  8im4itul'us  is 
ochraceous. 

TROGLODYTES   MU3CULUS   MUSCULUS   Naumann. 

Troglodytes  mtisculus  Naumann,  Vogel  Deutschl.,  Ill,  1823,  p.  724  (table)  (Lich- 

tenstein  manuscript. ) 
Thryothoms  xqainodialis  Swainson,  Birds  Brazil  and  Mexico,  1834-1841,  pi.  xiii. 

Type  localiPy. — Bahia,  Brazil. 

Geographicctl  distribution. — Eastern  Brazil,  southwest  to  Paraguay. 

This  is  a  very  dark  form,  the  lower  parts  being  deeply,  sometimes 
almost  uniformly  suffused  with  rufous;  the  back  is  crossbarred  with 
blackish,  and  the  lower  tail-coverts  are  spotted  or  irregularly  barred 
with  the  same. 

The  bird  described  as  Thryothorm  sequinoctialis  by  Swainson" 
seems  undoubtedly  to  be  the  same  as  that  previously  called  musculw^ 
by  Naumann.* 

TROGLODYTES   MUSCULUS  WIEDI    (Berlepsch). 

Thryoihorus plaUnsia  Wied,  Beitr.  Naturg.  Bras.,  Ill,  1830,  p.  742  (not  Sylvia  plor 

teruds  Latham,  quse  CidotJuyi'ua  platensis). 
Thryothorus  wiedi  Berlepsch,  Joum.  f.  Om.,  1873,  p.  231. 

Type  locality. — Blumenau,  Santa  Catharina,  Brazil. 

Geographical  distribution. — Province  of  Santa  Catharina,  southeast- 
ern Brazil. 

Although  heretofore,  by  almost  all  writers,  synonymized  with  mtis- 
culus, this  form  is  well  worthy  of  recognition,  since  it  is  readily  dis- 
tinguishable by  its  rather  lighter  under  surface  and  its  decidedly  paler, 
more  grayish  coloration  above. 

The  name  platensis^  under  which  Wied  described  this  wren,  can  not 
be  used  for  it,  as  he  simply  identified  his  bird  with  the  Syloia  pUUenais 
of  Latham,  which  is  a  Cistothorus. 

TROGLODYTES   MUSCULUS   REX    (Berlepsch  and  Leverktihn). 
Troglodytes  furviM  rex  Berlepsch  and  LeverkOhn,  Omis.,  1890,  p.  6. 

Type  locality. — Samaipata,  Bolivia. 

Oeoffraphical  distribution. — Southwestern  Brazil  (Matto  Grosso)  to 
central  Bolivia. 

This  easily  recognizable  race  is  separable  from  muscidus  by  its  rather 
larger  size;   much  paler  coloration,  particularly  below;  more  buflFy 

«  Birds  Brazil  and  Mexico,  1834-1841,  pi.  xiil. 
ftVog.  Deutschl.,  Ill,  1823,  p.  724  (table). 
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under  surface;  and  sparsely  spotted  lower  tail-coverts.  There  is  also 
more  contrast  between  the  rump  and  the  back.  A  fairly  uniform 
series  from  Matto  Grosso,  Brazil,  seems  to  indicate  that  the  bird  from 
this  region  should  be  referred  to  rex^  though  some  of  these  specimens 
have  obsolete  dark  barring  on  the  back,  and  though  we  have  seen  no 
specimens  from  the  type  locality. 

TROGLODYTES   MUSCULUS   TECELLATUS    (L4ifre8naye  and  d'Orbigny). 

Troglodytes  teceUata  Laprbbnaye  and  d*Orbiony,  Mag.  de  Zool.,  1837,  cl.  ii,  p.  25. 
Troglodytes  murinus  Lesson,  Rev.  ZooL,  1844,  p.  434. 
Troglodytes  audojc  Tschudi,  Fauna  Peruana,  1845-46,  p.  185. 
Troglodytes  musculus  puna  Bbrlbpsch  and  Stolzm ann,  Proc.  Zool.  8oc.  Lond., 
1896,  p.  329. 

Type  locality. — ^Tacna,  Peru. 

Geographical  distribution. — Central  and  southern  Peru  to  north- 
western Bolivia. 

This  race  is  similar  to  Troglodytes  muscid/us  musculus^  diflFering  in 
paler,  somewhat  more  rufescent  upper  surface;  lighter,  more  ochra- 
ceous  under  parts;  and  very  slightly  or  not  at  all  spotted  crissum.  It 
is  thus  close  to  rex,  oddly  enough  somewhat  intermediate  between  the 
latter  and  muscidns^  but  is  darker  throughout,  particularly  on  the 
flanks  and  under  tail-coverts. 

There  is  apparently  little  doubt  that  Troglodytes  murintts  Lesson, 
from  ^'Peru;"  Troglodytes  audax  Tschudi,  from  "Peru,"  and  Troglo- 
dytes musculus  piina^  from  Ingipirca,  Peiii,  all  refer  to  the  same  bird — 
the  one  called  earlier  Troglodytes  tecdlata  by  Lafresnaye  and  d'Or- 
bigny — for  all  these  descriptions  indicate  a  moderately  dark  bird  with 
blackish  or  dusky  bars  on  the  back,  thus  agreeing  perfectly  with 
specimens  from  central  and  southern  Peru.  An  example  from  Mapiri, 
Bolivia,  is  in  all  essential  respects  identical. 

TROGLODYTES  MUSCULUS  HORNENSIS  (Lesson). 

Troglodytes  homensis  Lesson,  L'Institut,  1834,  p.  316. 

Troglodytes  magellanwus  Gould,  Proc.  Zool.  Soc.  Lond.,  1836,  p.  88. 

Troglodytes  pallida  Lafresnaye  and  I)*Orbiony,  Mag.  de  Zool.,  1837,  cl.  ii,  p.  25. 

ThrioOwTus  rosaceus  Lesson,  Rev.  Zool.,  1840,  p.  262. 

Troglodytes  hortensis  Gbay,  Gen.  Birds,  I,  1847,  p.  158. 

Type  locality. — At  sea,  20  leagues  southeast  of  Cape  Horn." 
Geographical  distribution. — Argentine  Republic  and  extreme  south- 
em  Chile. 

This  southern  race  resembles  viusculus,  but  is  paler,  more  grayish 
above;  lighter  and  isabelline  below  instead  of  ochraceous;  the  crissum 
much  less  marked  with  blackish,  sometimes  immaculate.     Birds  from 


oCet  oiseau  a  ^t6  pris  en  mer,  le  7  Janvier  1831,  il  20  lieues  dans  le  sud-est  du  cap 
Horn. — Lesson,  L'lnstitut,  1834,  p.  316.  This  reference  was  kindly  verified  by 
Mr.  Outram  Bangs. 
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the  Straits  of  Magellan  are  identical  with  those  from  Buenos  Aires, 
but  Chilean  specimens,  though  heretofore  always  considered  identical, 
prove  to  be  different  from  either. 

All  the  names  above  quoted  are  undoubted  synonyms  of  homensis^ 
as  their  descriptions  and  localities  show,  thus  leaving  the  bird  from 
central  Chile  without  a  subspecific  designation.  The  Troglodytes 
magdlcmicus  oi  Gould  is  from  the  Straits  of  Magellan;  Troglodytes 
pallida  Lafresnaye  and  d'Orbigny  is  from  Patagonia;  Thriothorus 
rosaceus  Lesson  from  La  Plata  (and  Chile);  while  Troglodytes  hortensis 
Gray  is  a  variant  or  emendation  of  Lesson's  hometisis, 

TROGLODYTES  MUSCULUS  ACOSMUS,  new  subspecies. 

Cha/rs.  svhsp. — Similar  to  Troglodytes  tnuseulus  homensis^  but  paler 
above,  the  rump  more  rufous;  lower  surface  with  rather  more  of 
ochraceous  tinge. 

Geographical  distribution. — Central  Chile. 

Beseription.— Type,  No.  148694,  U.S.N.M.;  Chile;  E.  C.  Reed. 
Upper  parts  broccoli  brown,  becoming  slightly  rufescent  posteriorly, 
and  shading  into  dull  rufous  on  the  upper  tail-coverts,  which,  with  the 
back,  are  very  faintly  barred  with  dusky;  tail  dull  rufous,  with  many 
narrow  bars  of  blackish;  exposed  surface  of  closed  wings  like  the 
back,  but,  with  the  exception  of  the  lesser  coverts,  rather  more  ochra- 
ceous, and  narrowly  barred  with  fuscous;  lores  and  sides  of  head  dull 
brownish  white,  mixed  with  brownish  and  buffy;  lower  surface  pale 
buflfy  Isabella  color,  whitish  on  throat  and  center  of  abdomen,  darkest 
on  sides,  flanks,  and  crissum,  which  last  has  a  few  rather  indistinct 
blackish  spots.  Length  of  wing,  56  mm.;  tail,  49  mm.;  exposed 
culmen,  12  mm. ;  tarsus,  16  mm. ;  middle  toe,  11  mm. 

All  the  characters  which  separate  this  form  from  Troglodytes  m. 
honiensis  are  much  more  pronounced  in  young  than  in  adult  birds. 
From  mnsGvlvs  and  tecellatns  it  diflfers  in  its  paler  upper  parts^  its 
much  lighter  and  more  Isabel  line  lower  surface,  as  well  as  from  the 
former  in  much  less  spotted  crissum.  It  may  be  readily  distinguished 
from  Troglodytes  m.  reixi  by  its  strikingly  isabelline  lower  surface. 

TROGLODYTES  MUSCULUS  HYPAEDON  (Sclater). 
Troglodytes  hypctedon  Sclater,  Proc.  Zool.  Soc.  Lond.,  1861,  p.  128. 

Type  locality. — Oaxaca,  Mexico. 

Geographical  distribution. — Southern  Mexico  (Oaxaca  and  Yucatan) 
to  Guatemala. 

Although  commonly  considered  identical  with  intemtedius  of  Costa 
Rica,  the  birds  from  southern  Mexico  exhibit  easily  recognizable  dif- 
ferences which  entitle  them  to  a  subspecific  name,  being  darker  and 
much  more  strongly  rufescent,  particularly  on  the  lower  surface. 
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Specimens  from  Yucatan  are  intermediate  between  hypaedon  and 
iiitermedlris^  but  seem  to  be  nearer  the  fonner.  No  wrens  of  this 
species  from  Salvador  or  from  northern  Honduras  have  been  examined, 
so  that  I  am  unable  to  sa}'  whether  it  is  hypaedon  or  intermedius  that 
occurs  in  those  localities. 

TROGLODYTES  MUSCULUS  INTERMEDIUS  (Cabanis). 
Troglodytes  intermedius  Cabanis,  Joiim.  of  Om.,  1860,  p.  407. 

Type  hcality,  — San  Jos^,  Costa  Rica. 

Geographwal  dlHtribxition, — Costa  Rica  to  southern  Honduras. 

This  is  a  dark  form,  approaching  true  mvscidtis^  from  which  it  dif- 
fers in  having  a  shorter  tail,  more  heavily  barred  crissum,  and  barred 
flanks. 

TROGLODYTES  MUSCULUS  INQUIETUS  (Baird). 

Troglodytes  inquietus  Baird,  Rev.  Amer.  Birds,  I,  1864,  p.  143  (Lawrence  manu- 
script). 

Type  locality. — Panama  Railroad,  Isthmus  of  Panama,  Colombia. 

Geographical  distribution. — State  of  Panama,  Colombia. 

Though  seldom  recognized  as  a  distinct  form,  this  race  has  been 
placed  sometimes  under  intermedius^  sometimes  under  striattdus^  a 
circumstance  which  of  itself  lays  strong  emphasis  upon  its  inter- 
mediate character;  yet  almost  without  exception  Troglodytes  m.  inter- 
rnedins  and  T  m.  striatulus  have  been  treated  as  distinct  species. 
While  undoubtedly  close  to  the  latter,  differing  chiefly  in  the  more 
rufescent  and  usually  somewhat  darker  upper  surface,  inquietus^  under 
the  circumstances,  is  probably  best  kept  separate.  From  intermedins 
it  may  be  distinguished  by  its  more  grayish  upper  parts,  more  whitish 
median  and  more  grayish  lateral  lower  surface,  more  plainly  barred 
flanks  and  lower  back.  Though  superficially  resembling  the  more 
grayish  specimens  of  clarus.,  it  has  a  much  more  heavily  barred  cris- 
sum, banned  and  more  rufescent  flanks,  with  the  dark  bars  of  the  tail 
usually  more  broken. 

TROGLODYTES  MUSCULUS  STRIATULUS   (Lafresnaye). 

Thriothorus  striatulus  Lafresnaye,  Rev.  ZooL,  1845,  p.  338. 
Troglodytes  columbse  Stone,  Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  308. 
Type  locality. — Bogota,  Colombia. 

Oeograph!c<tl  distrthution. — Colombia,  excepting  the  Santa  Marta 
region  and  the  State  of  Panama. 

This  form  is  easily  distinguishable  from  Troglodytes  m.  intermedius 
by  its  much  less  rufescent  upper  parts  and  usually  more  whitish  under 
surface.  Examination  of  a  good  series  of  striatulus  makes  evident  the 
existence  of  a  wide  range  of  variation  that  seems  to  be  quite  certainly 
but  individual.  The  color  varies  from  warm  yellowish  brown  or 
Proc.  N.  M.  vol.  xxvii— 03 14 
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rufescent  brown  to  brownish  gray  above,  and  on  the  lower  surface 
from  almost  uniform  deep,  dull  buff  to  pale  buff  which  is  eveo 
almost  white  medially.  The  bird  described  by  Mr.  Stone  as  Trof/lo- 
dytes  columhse  ^  seems  to  be  without  much  doubt  nothing  more  than  a 
somewhat  extreme  or  peculiar  example  of  this  excessive  individual 
variation,  for  all  of  its  characters  can  be  very  closely  matched  in  the 
series  of  striatuhis  available  in  the  present  connection.  Notwithstand- 
ing the  contrar}^  intimations  of  Mr.  Stone,*  stria tulns  quite  frequently 
has  the  lower  parts  almost  uniform  ochraceous,  a  character  he  claims 
as  distinctive  of  his  columhse. 

TROGLODYTES  MUSCULUS  TOBAGENSIS  (Lawrence). 
Troglodytes  tobagemis  Lawrence,  Auk,  V,  1888,  p.  404. 

Type  locality, — ^Tobago,  West  Indies. 

Geographical  diHtr'thution,  —Island  of  Tobago,  West  Indies. 

This  island  race  is  similar  to  chrus^  with  which  it  has  often  been 
synonymized,  but  from  which  it  differs  in  its  conspicuously  larger 
size,  particularly  the  wing  and  bill,  and  in  usually  somewhat  paler 
flanks,  crissum.  and  upper  parts.  Measurements  of  two  specimens  are 
as  follows: 


Sox. 


^V'ng.|   Tail.   1^X1^1  Tan.u..|M'^l« 

Unknowna 5?!         40  '  16,'         18  14 

Female |         55  40  15  19  I  13 

a  Type. 

TROGLODYTES  MUSCULUS  CLARUS  Bcrlcpsch  and  Hartert. 

? Motxicilla furtKi  Gmelin,  Syst.  Nat.,  I,  1788,  p.  994. 

Troglodytes  nifnlus  Aucr.,  not  Cabanih. 

Troglodytes  muscuhis  clarua  BERLEPscir  anri  Hartert,  Novit.  ZooL,  IX,  1902,  p.  8. 

Type  locality.  -  Altagracia,  Oronoco  River,  Venezuela. 

(rf'0(/raphi^al  ^//.v/r/i^//'w/i.-  -Venezuela,  Guiana,  and  the  valley  of 
the  Lower  Amazon. 

This  subspecies  differs  from  TnHjhxlytes  mmcttlm  fmixcfdm  in  being 
rather  paler  above  and  very  much  so  below,  the  median  portion  of  the 
lower  surface  frequently  white  or  whitish.  From  striatuhis  it  may  be 
separated  by  its  decidedly  more  rufescent  upper  parts,  flanks,  and 
crissum. 

Not  improbabl}^  there  are  two  races  here  united  under  the  name 
clarus^  as  birds  from  the  Amazon  seem  to  be  less  rufescent  than  those 
from  Venezuela,  though  this  difference  may  be  due  to  the  paucity  of 
our  material,  a  conclusion  rendered  more  probable  by  the  demon- 
stmted  existence  of  a  great  amount  of  individual  variation  in  specimens 


«Proc.  Acad.  Nat.  Sci.  Phila.,  1899,  p.  308.  ^'Idem.,  pp.  308,  309. 
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from  other  localities,  some  individuals  being  grayish  above,  others 
quite  rufescent,  aftd  from  normally  almost  pure  white  medially  l>elow 
to  quite  uniform  ochraceous.  Birds  from  the  island  of  Trinidad  are 
intermediate  l)etween  el<tru>t  and  tohagensl^^  but  so  much  nearer  the 
former  that  there  is  no  doubt  of  their  proper  reference  to  that  form. 

TROGLODYTES  MUSCULUS  ATOPUS.  new  subspecies. 

(^iars.  Huhnp, — Similar  to  Troglodytes  iniiHculm  elurus^  but  smaller, 
the  entire  ventral  surface  more  deeply  ochraceous,  particularly  on  the 
sides  and  flanks. 

GeiHjraphleal  distrihutloti, — Santa  Marta  region,  Colombia. 

Deser !pt ion. —Ty^Q^  adult  male.  No.  70473,  American  Museum  of 
Natural  History;  Cacagualito,  Santa  Marta,  Colombia,  May  16,  1898; 
Mrs.  H.  H.  Smith.  Upper  surface  dull  brown,  becoming  chestnut  on 
the  rump  and  upper  tail-coverts,  these  both  and  the  back  with  obsolete 
narrow  blackish  bars;  tail  dull  chestnut  with  numerous  blackish  bars; 
exposed  surface  of  closed  wings  similar  to  the  back,  and  with  fuscous 
crossbars;  an  ill-defined  buff  superciliary  stripe;  sides  of  head  buff 
mixed  with  brown;  throat  white,  with  a  buffy  tinge;  breast  dull  ochra- 
ceous buff;  sides,  flanks,  and  crissum  dull  rufous,  the  last  with  irreg- 
ular bars  of  blackish;  center  of  abdomen  dull  buff;  under  wing-coverts 
dull  buff}^  whit^.  Length  of  wing,  51  mm.;  tail,  39  nun.;  exposed 
culmen,  14  mm.;  tarsus,  19  mm.;  middle  toe,  13  mm. 

Although  as  with  many  of  the  other  forms  there  is  in  this  one  much 
individual  variation,  the  majority  of  specimens  are  quite  different  from 
clartcs^  to  which  apparently  atojnis  is  closely  allied.  From  tecellatus^ 
which  it  even  more  closely  approaches,  it  may  be  distinguished  by  its 
usually  heavily  marked  crissum  and  somewhat  lighter  upper  surface. 

TROGLODYTES    MUSCULUS    ALBICANS    (Berlepsch    and    Taczanowski). 

Trofjlodytrs  furrnj*  albicans  Berlepsch  and  Tai-zanowski,  Prot*.  Zool.  Soc.  Lond., 
188:^,  p.  540. 

Type  liKulity, — Guaya([uil,  Ecuador. 

Geo(jT(tphieal  dhtrihutlon, — P>uador,  and  possibly  northern  Peru. 

A  pale  form,  which  comes  very  close  to  Troglodytes  museidus  clarm^ 
but  which  differs  in  having  plain  lower  tail-coverts.  A  specimen 
in  the  collection  of  the  Philadelphia  Academy  of  Natural  Scien(?es, 
marked  "Peru,"  seems  to  be  int<irmediate  between  T  m,  allncans  and 
T  m.  rea\  though  nearer  the  former. 

TROGLODYTES    MUSCULUS    ENOCHRUS.  new  subspecies. 

Chars,  siihsp. — Similar  to  Troglodytes  muscidics  tecellutus^  but  paler 
above,  the  back,  rump,  and  upper  tail-coverts  not  barred  with  dusky 
or  blackish;  very  decidedly  lighter  below,  the  center  of  throat  and 
of  abdomen  whitish. 
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Geographical  disinhuiimi. — Coast  region  of  Peru,  in  the  neighbor- 
hood of  Lima. 

De8cnj)ti(n),—T\\w,  adult  female.  No.  39816,  U.S.N.M. ;  Lima,  Peru; 
Walter  S.  Church.  Upper  parts  light  wood  brown,  rather  tinged 
with  ochraceous,  the  rump  and  upper  tail-coverts  deep,  dull  tawny: 
tail  like  the  rump,  but  darker,  crossed  by  numerous  narrow  bars  of 
dark  brown;  wing-quills  fuscous,  broadly  barred  on  exterior  webs 
with  ochraceous,  which  on  the  tertials  extends  to  }x>th  webs;  wing- 
coveits  like  the  back,  the  greater  and  median  series  with  bars  of 
dusky;  sides  of  head,  including  the  lores  and  a  narrow,  inconspicuous 
superciliary^  stripe,  pale  buff,  the  ear-coverts  with  brownish  admixture; 
sides  of  neck  wood  brown  like  the  back;  entire  lower  surface  buff, 
though  whitish  on  throat  and  center  of  alKlomen,  and  deepening  to 
ochraceous  on  sides,  flanks,  and  crissum,  the  last  unmarked  with 
darker;  lining  of  wing  buffy  whiti^  l^ength  of  wing,  50.5  mm.;  tail, 
38  mm.;  exposed  culmen,  13  mm.;  tarsus,  19.5  mm.;  middle  toe, 
11  mm. 

This  is  a  very  pale  form,  thus  resembling  alhicani<^  but  distinguish- 
able by  reason  of  the  brighter  ochraceous  of  sides,  flanks,  and  crissum, 
and  the  deeper  buffy  suffusion  of  the  entire  lower  surfac*e.  It  differs 
from  T.  fH,  r^jT  in  being  lighter  below  and  above,  particularly  on  the 
rump,  and  in  having  no  spots  at  all  on  the  crissum.  A  specimen  from 
Callao,  Peru,  is  identical  with  the  type. 

TROGLODYTES  TANNERI  Townsend. 

TrfHjlodyteK  ttiiuieri  Tow'ssEsu,  Prw.  V.  S.  Nat.  Mus.,  XIII,  1890.  p.  133. 

Ti/jM'  /fHUjlltt/,— Clarion  Island,  Revillagigedo  Islands,  Mexico. 

GeiKjraphlcal  dlytrihutio)}. — Clarion  Island,  Revillagigedo  Islands, 
Mexico. 

Similar  to  Tnujlodytcx  heaut^  but  the  lower  l)ack  and  rump  are  very 
little  or  not  at  all  rufescent,  and  sometimes  obscurely  barred  with 
dusky;  the  wings  and  tail  are  more  gmyish  brown;  the  entire  lower 
surface  is  dull  cream  color,  slightly  brownish  on  the  flanks. 

This  species  is.  a  perfectly  typical  Trot/hHlytes^  while  strangely 
enough  the  wren  that  inhabits  the  neighboring  island  of  Socorro  is 
apparently  a  Thinjoinanen,^ 

TROGLODYTES  BEANI  Ridgway. 

Troglodytes  beam  Rim; way,  Prcx\  Biol.  Soc.  Wash.,  Ill,  1885,  p.  21. 

Tj/pe  locality, — Cozumel  Island,  Yucatan,  Mexico. 

Geographical  distrilnitioit. — Cozunu^l  Island,  Yucatan,  Mexico. 

A  very  distinct  species,  apparently  confined  to  the  island  of  Cozumel. 

«  Troijlodytes  inmlarin  Lawrence,  Ann.  N.  Y.  Lye.  Nat.  Hist,  X,  1871,  p.  3;  see 
also  Oberholser,  Proc.  U.  S.  Nat.  Mus.,  XXI,  1898,  pp.  446-447. 
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It  resembles  Troijlodyta^  musculus  tohagensu^  but  has  a  somewhat 
shorter  wing  and  longer  tail;  is  without  indication  of  dusky  barring 
on  the  back;  is  rather  darker  above,  and  more  purely  white  below, 
with  the  flanks  and  crissum  less  rufescent;  the  barring  on  the  tall  is 
less  distinct. 

TROGLODYTES  MESOLEUCUS  (Sclater). 

Thryothortia  mesoleiicu^  HchATERf  Proc.  Zool.  S(h\  Lond.,  1876,  p.  14. 
Troglodi/tes  memUnwm  Oberholser,  Proc.  U.  S.  Nat.  Mus.,  XXI,  1898,  p.  421. 

Type  locality, — Santa  Lucia,  West  Indies. 

Geographiml  distribution, — Santa  Lucia,  West  Indies. 

Similar  to  TroglodyttH  m,  tobagenms^  but  wing  and  tarsus  shoi^ter; 
the  entire  upper  surface,  including  wings  and  tail,  and  particularly 
the  back  and  rumj),  nmch  more  rufescent,  the  back  without  dusky 
bars;  under  parts  rather  more  purely  white. 

TROGLODYTES  MUSICUS    (Lawrence). 

Thryolh(truji  mv»icus  Lawrence,  Ann.  N.  Y.  Acad.  Sci.,  I,  1878,  p.  148. 
Troglodytes  Tnumctm  OBERHoiiiER,  Proc.  U.  S.  Nat.  Mus.,  XXI,  1898,  p.  421. 

Type  locality. — Saint  Vincent,  We^t  Indies. 

Geographiad  distrihution, — Saint  Vincent,  West  Indies. 

A  very  distinct  species,  allied  to  rnA^Holeucm,^  but  larger;  nuich  more 
ferruginous  on  the  entire  upper  surface,  sides,  flanks,  and  crissum,  the 
back  with  obsolete  narrow  dusky  bars. 

TROGLODYTES  MARTINICENSIS  (Sclater). 

Thryothonui  marliniceims  iStXATER,  Prcx*.  Zool.  Soc.  Lond.,  1866,  p.  321. 
TroglodifteH  martmicenmH  Oberuoij^vm^  l*roc.  U.  S.  Nat.  Mu8.,  XXI,  1898,  p.  421. 

Type  lociility, — Martinique,  West  Indies. 

Geographical  rf/w^r/^^/<>;i.   -Martinique,  West  Indies. 

Although,  like  most  of  the  other  West  Indian  wrens,  possessing 
some  superficial  resemblance  to  Thryothorm^  this  bird  is  undoubtedly 
a  Troglodyte,^,  It  differs  from  tanner i  in  its  conspicuously  shorter  tail, 
darker  upper  parts,  and  darker,  very  decidedly  rufescent  lower  surface, 
with  a  heavily  barred  crissum. 

TROGLODYTES  GUADELOUPENSIS  (Cory). 

Thryothorus  fpiadeloufyerutis  CoHYy  Auk.,  Ill,  1886,  p.  381. 

Troglodytes  giuidelonpensh  Oberhoi^^er,  Proc.  U.  S.  Nat.  Miis.,  XXI,  1898,  p.  421. 

Type  locality, — Grand  Terre,  Guadeloupe,  West  Indies. 
Geographical  distribution, — Guadeloupe,  West  Indies. 
This  species  revsembles  T,  martiniceims^  from   Martinique,  but  is 
appreciably  smaller  and  more  rufescent  both  above  and  below. 
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TROGLODYTES  GRENADENSIS  (Lawrence). 

Thryothorus  grenadengis  liAWREScEf  Ann.  N.  Y.  Ac-a<L  Sci.,  I,  1878,  p.  161. 
Troglodytes  grenaderms  Oberholsbr,  Proc.  V.  S.  Nat.  Mus.,  XXI,  1898,  p.  421- 

Tt/j}e  locality. — Grand  Etang,  Grenada,  West  Indies. 

Geographical  diMribution, — Grenada,  West  Indies. 

Although  similar  to  TroghHlytei^guadel<m2)<i)}sii<^  this  species  is  rather 
larger,  decidedly  lighter,  more  rufescent  on  all  the  upper  parts,  the 
back  without  evident  blackish  bars;  somewhat  paler  below,  and  moi'e 
fulvescent  on  the  flanks  and  crissum,  both  of  which  are  unbarred  with 
blackish. 

TROGLODYTES  RUFESCENS  (Lawrence). 

Thryothonis  nifesceiu  Lawrence,  Ann.  N.  Y.  Acati.  S<i.,  I,  1877,  p.  47. 
Troglodytes  rufescens  Oberholser,  Proc.  U.  S.  Nat.  Mns.,  XXI,  1898,  p.  421. 

Type  locality. — Dominica,  West  Indies. 

Geographical  diMrihitiori. — Dominica,  West  Indies. 

Similar  to  T.  gr^euadeiwiH^  !)ut  very  much  darker  throughout,  the 
under  surface  almost  uniform  rufous  chestnut,  not  whitish  even  on  the 
chin  and  upper  throat,  the  crissum  barred  with  black. 

TROGLODYTES  RUFULUS  Cabanis. 
Troglodytes  ni/uluH,  Cabanis,  in  Schomburgk^s  Reis.  Guian.,  Ill,  1848,  p.  672. 

Type  locality. — Roraima  Mountains,  British  Guiana. 

Geographical  distriJmtioii. — Roraima  Mountains,  British  Guiana. 

This  very  remarkable  species  has  nothing  whatever  to  do  with  Trog- 
lodytes Dimsculus.,  but  is  apparently  most  closely  allied  to  T.  rufescens. 
From  this  it  differs  in  the  uniform  dark  chestnut  color  of  the  upper 
surface;  the  very  obsolete  barring  of  wings  and  tail;  unbarred  crissum ; 
darker  sides  of  head  and  neck;  and  less  fulvescent  lower  parts,  the 
sides  and  flanks  being  darker  and  duller,  the  center  of  throat  and 
breast  paler,  more  grayish,  the  latter  even  whitish. 

In  view  of  this  bird's  rarity  the  following  description  is  added  a.s  of 
interest: 

Adult  male,  No.  1-^8095,  U.S.N. M.;  Roraima,  British  Guiana, 
6,000  feet,  September  6,  1883;  H.  Whitely.— Upper  surface,  includ- 
ing tail  and  exposed  surface  of  closed  wings,  uniform  chestnut,  the 
wings  and  tail  faintl}'  barred  with  darker;  superciliary  stripe  ochra- 
ceous,  much  mixed  with  chestnut  anteriorl}^;  sides  of  neck  and  auricu- 
lars  like  the  back,  the  latter  somewhat  mingled  with  ochraceous;  cheeks 
pale  chestnut  mixed  with  darker;  center  of  throat  dull  grayish  with  a 
heavy  wash  of  dull  rufous;  sides,  flanks,  abdomen,  and  crissum  dull 
chestnut,  somewhat  lighter  than  that  of  the  back;  middle  of  breast 
dull  pale  grayish,  tinged  with  dull  rufous.  Length  of  wing,  53  mm.; 
tail,  40  mm.;  exposed  culmen,  13.5  mm.;  tarsus,  23  mm.;  middle  toe, 
15  mm. 
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SOUTH  AMERICA^ 


Distribution  of  the  Subspecies  of  Troglodytes  musculus. 


1.  hornenflis. 

2.  acosmus. 

3.  wiedi. 

4.  musculus. 

5.  rex. 

6.  tecellatus. 

7.  enochrus. 


8.  albicans. 

9.  clams. 

10.  striatiilus. 

11.  inquietus. 

12.  intermcdius. 

13.  atopus. 

14.  tobJagensis. 


Troglodytes  m.  hypaedon  is  not  shown. 
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REPORT  ON  THE  FRESH-WATER  BRYOZOA  OF  THE 
UNITED  STATES." 


By  Charles  B.  Davenport, 

AnHociaie  Proffjtsnr  of  Zoology y  VnirersiJij  of  Chicago, 


The  fresh-wat<»r  Pryo^^ua  do  not  constitute  a  natural  group  of 
animals,  but  have  descended  from  ancestors  belonging  to  widel}^  dis- 
tinct families.  There  can  be  no  question  that  these  ancestors  were 
marine  animals.  Excepting  the  suborder  Phj^lactolwmata,  all  fresh- 
water Bryozoa  belong  to  groups  most  of  whose  representatives  are 
marine.  The  fresh-water  forms  seem  to  have  made  their  way  up 
estuaries  and  rivers  to  lakes  and  ponds.  Here  they  acquired  the 
capacity  of  forming  statoblasts  or  hibe macula,  by  virtue  of  which  the 
species  was  enabled,  on  the  one  hand,  to  survive  the  winter  and,  on 
the  other,  to  be  carried  by  waterfowl  and  winds  over  divides  from  one 
drainage  basin  to  another.  Thus  the  fresh-water  species  have  become 
ne^irly  cosmoi)olitan.  Plurrmtdla  princtps  lias  been  found  in  North 
and  South  America,  throughout  Europe,  in  Molucca,  Japan,  and 
Australia — i.  e.,  in  all  but  one  of  the  great  geographical  divisions  of 
the  land  areas  of  the  globe.  The  localities  given  in  the  following  list 
do  not  at  all  represent  the  true  area  of  distribution  of  fresh-water 
Bryozoa  in  North  America,  but  only  the  regions  where  the  inhab- 
itants of  the  waters  have  been  carefully  studied.  These  regions  are 
for  the  most  part  eastern  Maine  (Hyatt);  eastern  Ma*jsachusetts 
(Hyatt  and  the  writer);  southeastern  New  York,  especially  Cold  Spring 
Harbor,  Long  Island  (the  writer);  vicinity  of  Philadelphia  and  Balti- 
more (Leidy,  Potts,  and  Hyatt);  lakes  Erie  and  Michigan  (Reighard, 
Ward,  Forl)es,  Landacre,  and  the  writer);  Illinois  lakes  and  rivers 
(Forbes  and  H.  Garman);  Yellowstone  National  Park  (Forbes).     It  is 

flThis  paper  is  based  chiefly  on  materials  collected  during  1S98  and  1899  by  the 
laboratory  of  the  U.  S.  Fish  Commission,  located  at  I*ut  in  Bay,  Ohio,  and  under  the 
direction  of  Prof.  .Jacob  Reighard;  by  the  Illinois  State  Laboratory  of  Natural  His- 
tory, Prof.  8.  A.  Forbes,  director;  and  by  the  writer  in  the  Eastern  and  Middle 
States.  It  was  made  at  the  re(|uest  of  Professor  Reighard  and  all  recorded  data  on 
the  distribution  of  American  fresh-water  Bryozoa  have  been  consulted  in  its 
preparation. 

Proceedings  U.  8.  National  Museum,  Vol.  XXVII-No.  1355.  ^^  ^ 
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much  to  be  hoped  that  records  will  be  published  concerning  the 
occurrence  of  the  various  species  in  the  Central,  Southern,  and 
Pacitic  States.  The  writer  will  be  glad  to  receive  references  to  or 
separate  copies  of  such  published  records.  To  facilitate  tlie  publica- 
tion of  such  records  the  following  synoptic  key  to  the  fresh-water 
Bryozoa  is  given.  This  includes  a  single  species  {Mctnrdla  j)aclda) 
unrecorded  for  America,  which  may  be  found  here  in  the  future. 
The  key  and  list  are  based  on  the  classification  of  Kraepelin  (1887). 

8YN()PTI(^  KF.Y  TO  SPECIES. 

a.  Anus  opening  inside  the  tentacular  corona;  tentacles  incapable  of  complete  retrac- 
tion ( Endoprocta) Urnaiella  (jracilU. 

an.  Anus  opening  outnide  the  tentacular  corona,  wliicli  is  cajiable  of  being  retracted 
(Ectoprocta). 
h.  Zooecia  .shari>ly  separated  from  etwh  other;  no  epintome  (Gyinnolfemata). 
r.  Sto<-k  consists  of  cylindrical  z(K>ecia  antl  long  stolons,  which  latter  enlarge  at 
intervals  to  give  rise  to  new  cylindrical  zooecia.     The  zooecia  by  lateral  bud- 
ding produce  stolons  or  new  zooecia  directly.     Aperture  terminal. 

Victor eUa  paiida, 

cc.  Sto<"k  consists  oi  cylindrical  zooecia,  stolons,  and  irregular  swellings,  which 

constitute  winter  buds.     The  zooecia  do  not  produce  lateral  buds.     Ai>er- 

ture  terminal Potimelhi  erecta. 

ccc.  Zooecia  clul>shaped;  no  stolons;  aperture  lateral Palvdicelia  ehrenbergii, 

hh.  Zooecia  confluent;  epistome  present  (Phylactokemata). 
c^.  Statoblasts  without  hooks,  rounded  at  ends. 

d.  Tentacles  20-22,  arrange<l  nearly  in  a  circle;  statoblasts  without  peripheral 

float Frederlcella   sultana, 

dd.  Tentacles  4(>-()0,  arranged  in  tlie  form  of  a  horseshoe.     Free  elliptical  stato- 
blasts with  a  |)eripheral  float  (Plumatella). 
e.  Colony  with  vertical  as  mcU  as  horizontal  branches. 
/.  Cuticula  thick  and  brown,  with  a  keel  that  broadens  at  aperture.     Free 
statoblasts  elongated;  proportions  1:1.53  to  1 :2.8  . Plumatella pr'mceps, 
ff.  Cuticula  rarely  browned  or  keeled.     Free  statoblasts  nearly  circular, 

1:1  to  1:1.5 PluTfutU'Ua  polymorpha, 

ee.  Horizontal  branches  only.     Cuticula  delicate,  colorless,  hyaline.     Ele- 
vated aperture-cone  wrinkled  and   be^spreckled   with   white.     Free 

statoblasts  nearly  circular PlmmxteUa pwnctaia, 

(/(/.  Statoblasts  without  hooks;  acutely  pointed  at  both  ends. 

Ijjphoptu!  cristaUimiR, 
cfc^v\  Statoblasts  with  hooks. 

d\  Stock  compound,  composed  of  many  rosettes  of  individuals.     A  thick  gela- 
tinous base  se(!reteil PeH'umteUa  magnifira. 

d'd' ,  Stock  caterpillar-like,  with  a  broad  sole  but  no  gelatinous  base. 

CYlstatella  mucedo, 

ECOJ^OGY  OF  THE  FRESII-WATEK  BRYOZOA. 

The  fresh-water  Bryozoa  live  in  all  kinds  of  fresh  waters  and  are 
indeed  among  the  most  ubiquitous  of  aquatic  animals.  They  are  found 
in  stagnant  pools  and  in  rushing  rivers,  although  particular  species 
favor  special  habitats.  The  different  species  of  JHumutellu  occur  in 
varied  habitats.  PalndiceUa  and  PecthiateUa  favor  running  water  and 
Lophopus^  Orutntella^  and  Phimatella  polymorp}^  i^MIW^&fi^^^^^  quiet 
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ponds.  The  fresh-water  Bryozoa  feed  on  niieroscopic  organisms 
which  are  cau|^ht  in  the  vortex  created  })V  their  ciliated  tentacles. 
Diatoms  are  especially  conspicuous  objects  in  their  alimentary  tracts. 
Since  diatoms  require  lij^ht  for  their  (constructive  metabolism,  they  are 
found  chiefly  in  the  upper  strata  of  the  wat<»r,  and  consequently 
Bi*yozoa  are  usually  not  found  at  gfreat  depths.  However,  in  a  mass 
of  material  dredged  by  Prof.  H.  B.  Ward'^  from  the  Middle  (Iround 
Traverse  Bay,  I^ke  Michigan,  at  a  depth  of  23  to  3G  meters,  I  found 
I^aludiceUa  (It reiiherg ! !  and  Frederwella  i^uhana  abundant.  Although 
Cri^Uttelhi  is  usually  found  on  the  under  side  of  floating  lily  pads 
or  in  other  situations  near  the  surface,  I  have  obtained  it  from 
the  still  waters  of  Trinity  Lake,  Westchester  County,  New  York,  at 
a  depth  of  2  to  3  meters.  Asper*  records  dredging  FiwihvicelUi  sul- 
tana in  certain  Swiss  lakes  at  a  depth  of  50  to  SO  meters.  Little 
light  penetrates  to  such  a  depth,  and  we  may  conclude  that  light  is 
not  at  all  directly  necessary  for  the  development  of  fresh-watt^r 
Bryozoa.  Indeed,  I  have  received  from  Prof.  D.  S.  Hartline,  of  Blooms- 
burg,  Pennsylvania,  masses  of  Paludutlhi  that  were  obtjiined  from 
water  pipes  where  they  flourished  to  an  alarming  extent.  The  Bry- 
ozoa have  become  adapted  to  life  in  ponds  by  forming  statoblasts  at 
certain  seasons  of  the  year.  The  entire  significance  of  the  stato blast 
IS  not  sufficiently  known.  Typicall\',  they  winter  over  and  one  may 
find  the  shores  strewn  with  them  in  the  early  spring.  They  hatch  out 
in  New  England  late  in  May  or  early  in  June.  So  the  stiito blasts  have 
come  to  l>e  regarded  as  winter  buds,  or  adaptations  to  preserve  the 
race  from  being  killed  off  by  freezing  of  .the  water.  They  of  t^ji  begin 
to  develop  early  in  the  summer  and  I  have  observed  what  has  been 
seen  by  European  observ(*rs,  that  some  statoblasts  hatch  in  nature 
even  in  Si^ptember.'  Also  Fr.  MiiUer  has  informed  Kraepelin''  that 
the  fresh-water  Bryozoa  of  Blumenbau,  B:*azil,  whi(ch  experience  no 
winters,  nevertheless  form  stato])lasts.  It  seems  fair  to  conclude  that 
there  are  other  functions  performed  by  the  statoblasts  than  resistance 
to  winter.  For  instance,  they  serve  to  maintain  the  species  during 
drought,  or  they  aid  in  distribution  by  clinging  to  the  waterfowl  or 
resisting  the  action  of  digestive  fluids.  The  wide  distributi(m  of  the 
the  species  of  fresh-water  Bryozoa  indicates  the  value  of  the  statoblast 
in  the  act  of  dispersion. 

METHODS  OF  PRESERVING. 

The  chief  difficulties  in  the  way  of  preserving  fresh-water  Bryozoa 
arise,  first,  from  the  rapid  contraction  of  the  polypides  into  the  corm 
and,  secondly,  in  the  case  of  the  gelatinous  forms,  from  the  large 

"Bulletin  Michigan  Finh  Couimist4iun,  No.  (>,  18iM>,  p.  13. 

''Zoologischer  Anzeiger,  III,  1880,  p.  200. 

«BulL  Mu8.  Comp.  Zool.,  XX,  1890,  p.  102. 

^'Kraepelin,  Die  Deutechen  Siisswasser  Bhozoen,  IH^Jgitg^^g^GoOQlc 
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amount  of  water  in  the  body;  for,  if  tlie  specific  gravity  of  the  killing^ 
or  preserving  medium  is  very  different  from  that  of  water,  distortion 
will  occur. 

To  kill  expanded  it  is  necessary  first  to  narcotize.  Chloral  hydrate 
is  used,  added  slowly  in  ciystals  until  the  polypides  do  not  react  to 
touch.  To  preserve  in  the  natural  form,  the  animals  may  be  plung-ed 
directly  into  4  per  cent  formaldehyde  (formalin,  10  per  cent). 

The  classification  of  fresh-water  Bryozoa  has  been  in  a  state  of  great 
confusion  owing  to  the  great  variability  in  the  form  of  the  colony. 
The  form  of  the  colony  depends  very  largely  upon  external  factors, 
such  as  food  supply,  form  of  substratum,  and  crowding.  The  stato- 
blast  has  a  form  that  is  quite  independent  of  external  factors,  and  upon 
it,  consequently,  great  stress  is  laid  in  systematic  work.  The  form  of 
the  statoblast  is,  however,  not  wholly  uncorrected  with  that  of  the 
stock,  so  the  form  of  the  stock  is  to  be  considered.  In  the  following* 
classification  that  proposed  by  Kraepelin  ^  has  been  adopted  entire, 
although  it  does  not  conform  to  the  writer's  judgment  in  all  particulars. 

A  LIST  OF  ALL  FRESU-W\TER  BRYOZOA  HITHERTO  FOUND  IN  THE 
UNITED  STATES  AND  THE  LOCALITIES  WHERE  THEY  HAVE  BEEN 
OBSERVED. 

Stabclass  1  .—ENDOF^ROCXA. 

This  subclass  comprises  chiefly  marine  species,  the  only  exception 
being  Umatdla  gracilis^  which  was  first  described  from  the  neighbor- 
hood of  Philadelphia,  but  which  also  inhabits  the  Mississippi  Valley. 

Family  PEDICELLINID^. 

URNATELLA  Leidy. 
URNATELLA  GRACILIS  Leidy   (1851). 

Stock  consisting  of  a  basal  plate,  from  wiiich  there  usually  arise  two 
segmented  stems  terminating  in  the  polypide.  More  rarely  one  or 
more  than  two  stems  arise  from  the  disc. 

Habitat. — Running  water. 

Z>^.v^r/&w//V>;?.*— Schuylkill  River  under  low-tide  mark  below  Fair- 
mount  dam,  Philadelphia,  1851-1870,  Leidy;  *canal  at  Fairmount, 
near  Philadelphia,  1884,  Pott^  (Leidy,  1884),  1890,  Potts  and  C.  B.  D.; 
Scioto  River,  Ohio,  Lea  (Leidy,  1883,  p.  6);  *  Illinois  River  at  Havana, 
Illinois,  Station  E  (middle  of  river),  August,  1895  (Kofoid,  1898). 

The  specimens  from  the  Illinois  River  contrast  with  those  from 
Fairmount  in  the  profuseness  with  which  they  fonn  lateral  buds. 
(Plate  V,  fig.  1.) 

«  Die  Deutechen  Siisswasser  Bryozoen,  1887. 

^An  asterisk  l>efore  a  locality  name  indicates  that  specimens  from  the  locality  haye 
been  examined  by  the  author. 

Digitized  by  LjOOQIC 


.NO.  1355.  FRESH-  WA  TER  BR  YOZOA—DA  VENPORT.  215 


Stabelass  2.— ECXOF^ROCXA. 

Order  GYMNOL>«MATA. 

Suborder  CTENOSTOMATA. 

Includes  chiefly  marine  species,  but  also  a  number  of  fresh-water 
genera. 

Family  PALUDICELLID^]. 

POTTSIELLA  Kraepelin   (1887). 

Colony  consists  of  stolons,  from  which  at  intervals  an  erect,  cylin- 
drical, hyaline  single  individual  arises,  having  a  terminal  aperture. 
Lophophore  circular,  20  (19  to  21)  tentacles. 

POTTSIELLA  ERECTA  Potts  (1884). 

PaludlceWi  erecia  Potth. 
PoWsieUa  ereda  Kraepelin,  1887. 

This  species  possesses  the  characters  of  the  genus.     (Piatt*  V,  fig.  2.) 
Tfahitaf. — Photophil;  on  upper  surface  of  stones  in  rapids;  some- 
times penetrating  incrusting  sponges,  particularly  Meyenia  Jeldyi, 

DUtrilmtion, — *  Tacony  Creek,  near  Chiltenham,  Montgomery 
County,  Pennsylvania,  50  feet  above  tide  water.  (Potts  and  C.  B.  D., 
1892.) 

PALUDICELLA  Gervais. 

Stock  composed  of  individuals  that  are  sharply  sepai'ated  from  one 
another  by  partitions;  sparsely,  usually  oppositely',  branched;  with  a 
chitinous  cuticula.  The  individuals  are  club-shaped,  with  a  lateral, 
quadrangular  aperture  near  the  larger,  distal  end.  Tentacles  arranged 
in  a  circle,  few  in  number.     No  statoblasts,  but  winter  buds  instead. 

PALUDICELLA  EHRENBERGHII  van  Beneden  (1848). 

Aperture-cone  short;  individuals  about  2  mm.  long;  lateral  buds 
partly  repent,  partly  erect;  a])out  1()  tentacles.     (Plate  V,  fig.  3.) 

.floii^^. ^Especially  flowing  streams;  occasionally  in  water  pipes. 

Geographical  dUtrihuHoii^ — Europe;  India;  *Arlington  Creek, 
Arlington,  Massachusetts,  under  railway  bridge  near  Massachusetts 
avenue  (C.  B.  D.,  1890);  *  Bloomsburg,  Pennsylvania,  1900  (Hartline); 
*  Illinois  River  at  Havana,  Station  G  (Thompsons  I^ke),  May  9, 1891; 
♦Middle  Ground,  Traverse  Bay,  Lake  Michigan  (Ward,  1896). 

The  specimen  figured  differs  from  a  German  specimen  figured  })y 
Kraepelin  by  the  individuals  being  relatively  smaller  at  the  distal  end. 
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Order  PHYLACTOL>«MATA. 

Family  FREDP:KICELL1D.E. 

Lophophore  nearh'  circular;  vstatoblasts  without  peripheral  float. 

FREDERICELLA  Gervais. 

Stock  branched  in  form  of  antlers;  more  rarely  massed  with  recum- 
bent and  elevated  tubes;  mostly  brown  or  incrusted  with  algje  and 
grains  of  sand;  rarely  hyaline.  Tubes  cylindrical,  the  older  ones 
mostly  keeled.  Without  complete  dissepiments.  Apertures  terminal 
at  the  broadened  or  bifid  ends  of  tubes.  Polypide  very  long  and 
slender;  tentacles  arranged  in  a  nearly  circular  ^corona.  Few  tentacles, 
not  exceeding  24.  Statoblasts  dark  brown,  bean-shaped  or  elliptical, 
without  float,  and  with  smooth  upper  surface. 

FREDERICELLA  SULTANA  Blumenbach  (1777). 

FrederkcUa  walcottii  IIvArr  (1868). 
Frjederirdki  ptUcherrima  Hyatt  (1868). 
FredericeUa  regina  Leidy. 

This  species  has  the  characters  of  the  genus.     (Plate  V,  fig.  4). 

Ifahitat, — On  wood,  stones,  and  water  plants  in  standing  and  slowly 
flowing  waters. 

Dwtrlhitioiu — Europe;  Australia;  Pennisewassee  Pond,  Norway, 
Maine;  Youngs  Brook,  Gorham,  Maine  (Hyatt,  1808);  Lake  Sebago, 
Maine  (Hyatt);  Fresh  Pond,  Cambridge,  Massachusetts  (H3'att); 
Georgetown,  Massachusetts  (Hyatt);*  Lily  Pond,  Newi)ort  (Leidy); 
Si»huylkill  River  and  Delaware  Eiver  near  Philadelphia  (Leidy); 
Gwinns  Falls,  Baltimore,  Maryland  (Hyatt);  *  Middle  Ground, 
Traverse  Bay,  Lake  Michigan,  23  to  36  meters  (Ward,  1896);  ♦Hatch- 
ery Harbor,  Put-in  Bay,  1890;  *East  Harbor,  Sandusky,  Ohio,  1899; 
♦Erie,  Pennsylvania,  Boat  Landing;  *  Illinois  River  at  Havana,  Illi- 
nois, Station  G  (Thompsons  Lake)  1894;  *Lake  Geneva,  Wisconsin, 
off  Long  Point,  July,  1891  (Forbes);  *Ijake  Geneva,  dredging  from 
Forest  Glen  to  Belvidere,  May,  1892  (Forbes);  *  Flathead  Lake, 
Yellowstone  National  Park,  August,  1891  (Forbes). 

PLUMATELLA  Lamarck  (Kraepelin). 

Colonics  consist  of  cylindric^il  tubes,  which  are  either  bi'anched  or 
form  massive  clumps  or  run  over  the  substratum  as  hyaline,  lobed 
tubes.  Partitions  rudimentary^  or  absent,  cuticula  brown  to  hyaline, 
often  incrusted.  Tentacular  corona  markedly  horseshoe  shaped,  with 
40  to  60  tentacles.     Intertentacular  membrane  present.     Statoblasts 
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without  hooks;  either  free,  elliptical,  with  broad  float,  or  (in  the  hori- 
zontal tubes)  without  float,  of  large  size  and  irregular  shape. 

The  commonest  genus  of  our  fresh-water  Bryozoa.  Has  been 
reported  from  all  continents  except  Africa.  Lives  in  the  most  diverse 
habitats,  in  ponds  or  stre^ams,  usually  not  in  the  light. 

PLUMATELLA  PRINCEPS  Kraepelin. 

Plumatella  emarg^inata  Allman,  1844. 
PlumaieUa  repens  van  Beneden,  1848. 
Plumatella  diffusa  Leidy,  1851. 

Branches  both  vertical  and  horizontal.  Cuti<;ula  thick  and  brown 
with  a  keel  that  broadens  at  the  aperture. 

Var.  a,  emarginata, — Tubes  openly  branched,  repent,  with  short 
lateral  branches,  antler-like.     (Plate  V,  fig.  5.) 

*  Squaw  Bay,  Put-in  Bay,  July  17  and  18,  1899,  on  lily  stems  aod 
leaves;  *  Rondeau  Harbor,  Ontario,  August  30,  1899;  *  Flathead 
River,  Montana  Bavou,  on  bark  and  rotten  logs,  August  19,  1891 
(Forbes);  *Big  Creek,  Hamilton  County,  Illinois,  October  3,  1900. 

Var.  >^,  frutlcom, — Colony  robust,  branched,  often  rising  from  sub- 
stratum.    Keel  little  developed.     Statoblasts  elongated. 

*Erie,  Pennsylvania,  Boat  Landing,  August  16,  1899. 

Var.  Y-i  fuucosa, — Vertical  branches  predominate,  forming  an  inter- 
twined mass. 

Var.  (J,  apongiosa  {—Alcyondht  Bentdenl  Allman). — Vertical  tubes 
fused  into  a  mass  from  which  only  the  apertures  rise  free. 

Havana,  Illinois,  Station  G  (Thompson's  Lake),  April  10,  1895; 
Matanzas  Lake,  Illinois  River,  July  9,  1896. 

PLUMATELLA  POLYMORPHA  Kraepelin. 

With  vertical  as  well  as  horizontal  tips  of  branches.  Cuticula  rarely 
browned  or  keeled.  Includes  numeroiLs  synonyms,  especially  Pluma- 
ttUa  c'onilltold^H  Allman;  P,  eltgans  Allman;  P,  dutnortieri  Allman; 
P.  nitlda  Leidy  (1851);  P,  arethma  Hyatt  (1868).  Found  on  all  con- 
tinents except  Africa. 

Var,  a^repeita  (  =  ^-  firdhum  Hyatt). — Tul)es  creeping  with  short 
vertical  side  bi*anches.  Cuticula  mostly  semitransparent;  keel  not 
evident.     (Plate  V,  fig.  6.) 

*Squaw  Bay,  Put-in  Bay,  July  12,  1899;  *Long  Point,  Canada, 
August  23,24,  1899;  *  Rondeau  Harl>or,  Ontario,  '•East  Swamp"  and 
Business  Creek,  August  28,29,  1899;  *Swan  Lake,  xMontana,  under 
stones,  August  24,  1891;  *  Havana,  Illinois,  Station  L  (Dogfish  Lake), 
August  7  and  23,  1895. 

This  form  varies  greatly  in  the  thickness  and  ti'ansparency  of  the 
cuticula.  The  specimens  from  Long  Point  have  an  unusually  thick 
and  clear  cuticula. 
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Var.  >^,  oppressa. — Tubes  repent,  branching  or  thickly  intertwined, 
covering  the  substratum.  Few  or  no  vertical  branches.  Cuticula 
lightly  colored  to  transparent. 

Var.  ;k,  cs&spttosa,  — Tubes  repent,  with  many  elongated  and  branched 
vertical  rami.     Cuticula  semiopaque,  no  evident  keel. 

*  Station  E  (main  river)  Illinois  River,  Havana,  Illinois,  September 
10,  1894;  *  Calumet  River,  South  Chicago,  August  10,  1881  (Forbes). 

Var.  S^fungosa. — Tubes  repent.  Vertical  branches  close  together, 
even  fused,  forming  great  solid  masses.  Cuticula  brown;  aperture 
hyaline,  slightly  elongated. 

Pennisewassee  Pond  in  Norwa}^  Gorham,  Great  Falls,  outlet  of 
Great  Pond  on  Cape  Elizabeth,  Presumpscot  River,  all  in  Maine; 
Fresh  Pond,  Cambridge,  Mystic  Pond,  Arlington,  Green  River,  all  in 
Massachusetts  (Hyatt);  *Payson  Park,  Belmont,  Massachusetts,  June, 
1890  (C.  B.  D.),  growing  profusely  on  north  side  of  stone  wall;  Lily 
Lake,  Mississippi  River  bottoms  near  Quincy,  Illinois  (Grarman,  1888). 

PLUMATELLA  PUNCTATA  Hancock. 

PlumaUUa  remndarui  Leidy,  1854. 
Plumatella  vUrea  Hyatt  (1868). 

Horizontal  branches  only.  Cuticula  delicate,  colorless,  h^^aline. 
Elevated  mouth  cone,  wrinkled  and  bespeckled  with  white.  Found 
in  Europe  and  North  America. 

Var.  ar,  prostrata, — Stock  repent  and  open,  forming  long  hyaline 
tubes  that  give  rise  to  only  a  few,  likewise  repent  lateral  tubes. 
(Plate  V,  fig.  7.) 

Sebago  Lake,  Maine  (Hyatt);  Mystic  and  Fresh  ponds  near  Cam- 
bridge (Hyatt,  1808);  Schuylkill  River,  underside  of  flat  stones 
(Leidj'j  1854);  Libby  Lake,  Mississippi  River  bottoms  near  Quincy, 
Illinois  (H.  Garman,  1888);  *East  end  Gibraltar,  Put-in  Bay,  August 
15,  1898;  *Long  Point,  Canada,  August  21,24,  1898. 

Var.  y^,  denstuSUicV  repent,  very  thickly  branched,  completely 
covering  the  substratum,  which  seems  enveloped  in  a  thick  layer  of 
gelatinous  vesicles. 

LOPHOPUS  Dumortier. 

Colony  shaped  like  a  sack;  erect,  sometimes  more  or  less  lobed  by 
indentations  of  margin,  looking  then  something  like  a  glove.  Outer 
cuticula  layer  delicate  and  hyaline,  more  incrusted  at  base.  Polypides 
scattered,  a  group  of  them  rising  from  each  lobe.  Lophophors  with 
about  60  tentacles.  Statoblasts  large,  elliptical,  but  at  each  end  drawn 
out  into  a  sharp  apex;  float  broad,  hooks  absent.  The  colony  may 
divide  along  the  constrictions  between  the  lobes. 
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LOPHOPUS  CRISTALLINUS  PaUas  (1766). 

Tbiis  species  possesses  the  characters  of  the  genus. 

Habitat. — Chiefly  standing  water  such  as  pools  or,  mrely,  slow- 
flowing  streams.     Chiefly  attached  to  plant  stems. 

DktribijUimi. — Europe;  Schuylkill  River  near  Philadelphia  (Leidy, 
1858);  Illinois  River  at  Havana  (Kofoid,  1898). 

*■  PECTINATELLA  Leidy. 

Colonies  are  hyaline  and  have  the  form  of  a  rosette,  lobed,  with 
horizontal  tubes  only.  They  secrete  a  great  gelatinous  base  which  is 
common  to  many  colonies.  Aperture  slightly  elevated  above  common 
ccenecium.  Statoblasts  large  and  circular  to  subrectangular,  with 
broad  bent  float  and  one  marginal  row  of  anchor-shaped  hooks. 

PECTINATELLA  MAGNIFICA  Leidy  (1851). 

Polypides  scattered  or  in  double  row  along  each  lobe,  the  gelatinous 
base  often  10  to  20  centimeters  thick.  Tentacles  60  to  84  in  number. 
Statoblasts  about  1  mm.  in  diameter,  provided  with  11  to  22  hooks 
from  0.15  to  0.25  mm.  long.     (Plate  V,  fig.  8.) 

Habitat. — Submerged  branches  or  twigs  of  trees,  wooden  stakes, 
gates  of  dams,  walls  of  reservoirs,  stones  in  brooks.  Shady  situations, 
such  as  south  walls  of  reservoirs  or  wood-covered  streams. 

DUtrnhution. — Confined  to  North  America,  except  as  introduced  at 
Hamburg,  Germany.     *  Jones's  Pond,  near  West  Gouldsboro,  Maine 
C'P.  astrsBoidea,  Hyatt,"  collected  by  Una  A.  Clark,  1897,  in  National 
Museum,  Ace.  No.  32589;  also  in  Boston  Soc.  Nat.  Hist.);  Pennisse- 
wassee  Pond,  Maine  (20-22  hooks  on  statoblast);  Fresh  Pond,  Cam- 
bridge,  Massachusetts   (12-17),   both  by  Hyatt;    *  walls  of  College 
Hill  reservoir,   Somerville,   Massachusetts;    *Cold   Spring  Harbor, 
Long  Island,  New  York,  gates  of  dam  between  middle  and  lowest  lake; 
Philadelphia  (Leidy,  1851);  Black  Channel,  Sandusky  (Landacre,  1901); 
Jackson  Park  Lagoon,  Lake  Michigan,  at  Chicago  (C.  B.  D.,  1900); 
"back  water"  of  Mississippi  bottoms  near  Quincy,  Illinois  (H.  Gar- 
man,  1888);  Columbus,  Mississippli  (Leidy,  1858);  *  Squaw  Bay,  Put 
in  Bay,  Lake  Erie  (August  16,  1898,  Reighard);  *  Illinois  River,  near 
Havana,  from  rocks  and  shells,  ''island"  near  old  bridge,  October  14, 
1894  (Forbes);  *  Roadside  Pond,  in  Hamilton  County,  Illinois  (October 
3,  1900,  Forbes);  *  Little  Muddy  River,  Franklin  County,  Illinois, 
October  18,  1900  (Forbes). 

CRISTATELLA  Cuvier. 

Colony  unbranched,  gelatinous,  with  a  flat  "sole."    External  cuti- 
cula  lacking,  or  developed  merely  as  a  thin  gelatinous  layer  under  the 
Proc.  N.  M.  vol.  xxvii — 03 15 
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sole.     All  polypides  contract  into  a  common  cavity.     Statoblast  large, 
circular,  with  float  and  a  circlet  of  hooks  on  both  sides. 

Habitat, — In  standing  or  slow-flowing  water,  on  submerged  branches 
of  dead  trees,  underside  of  lily  pads,  and  on  other  aquatic  plants. 

CRISTATELLA  MUCEDO. 

Young  corm  of  circular  form,  later  elongated,  worm-like,  attaining 
a  length  of  2  to  5  cm.  in  summer,  to  28  cm.  in  autumn.  Colonies  often 
gregarious  in  a  common  gelatinous  substance.  Eighty  to  90  tentacles. 
Statoblasts  with  10  to  34  dorsal  hooks,  20  to  50  ventral  hooks.    (Plate  V, 

fig.  9.) 

Var.  «,  genuina  {=C.  ophideaHyBtt^  1868). — Statoblasts  less  than  1 
mm.  in  diameter;  hooks  on  dorsal  side  10  to  22;  on  ventral  side  20  to  37. 

Distribution, — Europe;  Pennissewassee  Pond,  Maine  (Hyatt,  1868); 
♦Fresh  Pond,  Falmouth,  Massachusetts  (C.  B.  D.,  1889);  *  Trinity 
Lake,  Pound  Ridge,  New  York  (C.  B.  D.,  August,  1889);  *  Union 
Lake,  Illinois  River,  Havana,  Illinois,  May  12,  1894.;  *Long  Point, 
Canada  (Reighard,  August  21  and  24,  1899);  Station  E,  Illinois  River, 
Havana,  Illinois,  September  2,  1890. 

Var.  /?,  td<]e  (=  C,  idee  Leidy,  1858;  C,  lacustris  Potts,  1884).— Stato- 
blasts over  1  mm.;  hooks  on  dorsal  side  20-34;  on  ventral  side  38-50. 

Distribution, — Lily  Pond,  Newport,   Rhode  Island  (Leidy,  1858; 

C.  B.  D.,  1890);  Harvey's  Lake,  Luzerne  County,  Pennsylvania  (Potts, 

1884). 
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EXPLANATION  OF  PLATE  VI. 

Fig.  1.  Umatella  gracilis  from  Illinois  River  at  Urbana.    x  20. 

2.  Pottsiella  erecta  from  Kraepelin's  figure  of  a  Pennsylvania  specimen,    x  36. 

3.  Paludicella  ehrenbergii  from  Illinois  River,     x  8. 

4.  Fredericella  regina  from  East  Harbor,  Sandusky,     x  10. 

5.  Plumatdia  princepSy  var.  emarginata,  Squaw  Bay,  Put  in  Bay,  Ohio;  lily  pads. 

x6. 

6.  Plumatella  polgmorphay  var.  repenSf  Lake  Erie,     x  8. 

7.  Plumatella  pundaiat  var.  prodratay  Lake  Erie,     x  8. 

8.  PedinaUUa  magnificoy  on  plant  stem.    Squaw  Bay,  Put  in  Bay,  Ohio,     x  f . 

9.  OrittateUa  mucedo,    Illinois  River,    x  10. 
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ON  THE  SPECIES  OF  WHITE  CHIMERA  FROM  JAPAN. 


By  Davtd  Stabr  Jordan  and  John  Otterbein  Snyder, 

Of  the  Ldand  Stanford  Junior  Univergity, 


In  a  review  of  the  Elasmobranchiate  fishes  of  Japan  by  Messrs. 
Jordan  and  Fowler  in  these  Proceedings/'  the  specimens  of  white 
ChimwroJi  or  Ginzame  collected  by  Jordan  and  Snyder  in  Japan  are 
all  referred  to  ChinuBra  phantasma,  A  reexamination  of  the  same 
material  shows  that  two  species  are  included  by  Jordan  and  Fowler 
under  this  head.  One  of  these  is  the  original  ChimcBra  phantamna  of 
Jordan  and  Snyder*  from  the  market  of  Tokyo.  The  other  is  the 
Chinupra  phantasma  of  Jordan  and  Fowler,**  from  a  specimen  from 
SagamiBay. 

The  latter  is  a  new  species,  and  Dr.  Bashford  Dean  tells  us  that 
he  has  proposed  for  it,  in  a  paper  still  unpublished,  the  name  of 
Chirmera  rmtevkurii.  This  name  we  accept  in  plac«  of  one  devised 
by  oureelves.  The  two  smaller  specimens  mentioned  by  Jordan  and 
Fowler*^  are  the  young  of  Chi/nuBra  phantdsma.  All  the  specimens 
of  both  species  now  extant  came  from  Sagami  Bay,  off  Misaki. 

He  synonymy  and  distinctive  characters  of  the  two  species  are 
given  below.     The  accompanying  figures  are  by  Mr.  W.  S.  Atkinson, . 
that  of  Chimasra  phcmtasma  being  from  the  original  type,  No.  49398, 
C.S.N.M. 

X.  CHIMERA  PHANTASM  A  Jordan  and  Snyder. 

Onnuera  nwnstrosa  Schlbgkl,  Fauna  Japonica,  Poifls.,  1850,  p.  300,  pi.  cxxxii; 
Nagasaki  (not  of  Linnseus). 

Chmuera phantasma  Jobdan  and  SnydKb,  Proc.  U.S. Nat. Mus.,  1900,  p.  338;  Mar- 
ket of  Tokyo;  Coll.  K.  Otaki — ^Jordan  and  Fowler,  Proc.  U.  8.  Nat.  Mus., 
1903,  p.  670;  "two  other  Rpecimens  from  Sagami  Bay  '*  (not  description). 

In  this  species  the  anal  fin  is  sharply  notched  opposite  the  notch  in 
the  second  dorsal  fin,  so  that  the  anal  is  separated  from  the  caudal. 
The  dorsal  spine  is  strongly  serrated  behind  and  perfectly  smooth  in 

«Proc.  U.  S.  Nat  Mus.,  XXVI,  1903,  p.  669.  ^Idem,  XXVI,  1903,  p.  670. 

Hdem,  XXIII,  1901,  p.  338. 

Proceedinqs  U.  S.  National  Museum,  Vol.  XXVII— No.  1356. 
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front.  The  claspers  arQ  trifid,  their  length  beyond  the  point  of  divi- 
sion being  equal  to  4  times  the  diameter  of  the  pupil.  The  lateral 
line  has  conspicuous  undulations  extending  along  the  sides  of  the 
body.  Below  the  eye  it  gives  oflF  2  branches,  the  upper  of  which 
passes  backward  toward  the  gill  opening,  the  lower  extending  forward 
below  the  eye.  There  are  9  enamel  rods  in  each  anterior  lamina  of 
the  upper  jaw. 

Three  specimens  have  been  examined,  the  type,  No.  493^8,  U.S.N.M. , 
and  two  others  in  the  Ichthyological  Collections  of  Stanford  University. 
The  latter  are  females  and  do  not  differ  from  the  type  except  in  the 
sexual  characters. 


Fig.  1.— CHIMiERA  PHANTASMA. 

2.  CHIMiERA  MITSUKURII  Dean  Manuscript. 

Chimsera  pliantasma  Jordan  aiid  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXVI  1903, 
p.  669.     Description  from  a  male  speoimen  from  Sagami  Bay. 

This  species  differs  notably  from  CfnrncBra phanta^na  in  the  follow- 
ing points.  There  is  no  notch  between  the  anal  and  caudal  fins.  The 
dorsal  spine  is  finely  seiTated  in  front,  and  is  smooth  behind  except 
near  the  tip,  where  it  is  finel}"  serrated,  the  posterior  edges  appearing 
smooth,  however,  when  compared  with  the  serrated  area  of  the  spine 
of  C,  phantasmiu  The  claspers  arc  bifid,  their  length  beyond  the 
point  of  division  being  equal  to  about  \\  times  the  diameter  of  pupil. 
The  lateral  line  is  straight  along  the  side  of  the  body.  Below  the  eye 
it  gives  off  2  branches,  the  upper  of  which  passes  forward  below  the 
orbit.  There  are  6  enamel  rods  in  each  anterior  lamina  of  the  upper 
jaw. 

The  following  is  a  more  detailed  description  of  our  specimen  of 
Chlmivra  rnJtmikurU^  No.  7739,  Ichth\'ological  Collections,  Stanford 
University. 
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Head  measured  from  tip  of  snout  to  gill  opening  equal  to  the  depth, 
contained  l^V  times  in  the  dorsal  spine;  longitudinal  diameter  of  eye 
equal  to  width  of  base  of  pectoral,  3^  in  length  of  dorsal  spine.  The 
eve  is  oblong,  the  longitudinal  diameter  of  the  iris  contained  4  tunes 
in  length  of  dorsal  spine.  Hook  inserted  on  snout  just  anterior  to  the 
eye,  its  length  slightly  greater  than  the  diameter  of  pupil.  Anterior 
lamin»  of  upper  jaw  with  sharp,  sinuated  edges;  6  enamel  rods  visi- 
ble from  before,  the  posterior  of  which  is  very  short;  posterior  laminae 
with  rough  edges,  the  enamel  rods  lying  almost  horizontally.  Laminae 
of  lower  jaw  with  about  11  enamel  rods  on  each  side,  the  cutting  edges 
concave. 


Fig.  2.— Cuimjska  mitsukurii. 

Lateral  line  straight  along  the  sides  except  for  an  abrupt  upward 
cune  below  the  dorsal  spine  and  a  gentle  bend  downward  just  posterior 
to  the  notch  separating  the  dorsal  and  caudal;  posterior  to  the  eye  it 
sends  a  branch  upward,  which  divides,  sending  one  part  over  the  occi- 
put to  meet  a  similar  line  from  the  opposite  side,  and  the  other  part 
forward  above  the  eye,  along  base  of  hook,  and  downward  to  tip  of 
snout,  where  it  joins  a  deep  groove  with  frilled  edges;  the  second 
branch  from  the  main  lateral  line  passes  downward  and  foi'ward  behind 
the  eye,  where  it  divides,  the  upper  division  extending  forward  below 
the  eye,  curving  upward,  then  downward  and  backward  to  join  the 
groove  mentioned  above;  the  lower  division  passes  downward  almost 
immediately  dividing,  one  section  running  backward  and  downward, 
passing  as  a  row  of  pores  across  the  throat,  the  other  section  contin- 
uing downward  and  forward  a  short  distance,  finally  splitting,  one-half 
uniting  with  a  groove  which  crosses  the  snout  dividing  above  the 
mouth,  the  other  half  crossing  the  chin  as  a  line  of  pores. 

The  dorsal  spine  is  curved,  acutely  pointed,  triangular  in  cross  sec- 
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tion,  grooved  l>ehind;  anteriorly  there  is  a  serrated,  narrow  keel 
extending  the  length  of  the  spine;  posteriorly  the  edges  of  the  spine 
are  smooth,  except  near  the  tip,  where  they  are  minutely  serrated. 
The  rays  are  attached  to  the  basal  third  of  spine  only,  longest  rays 
not  reaching  tip  of  spine.  The  dorsal  fins  are  connected  by  a  rayless 
fold  of  skin.  Second  dorsal  separated  from  caudal  by  a  notch.  Anal 
and  caudal  continuous.  Caudal  filament  very  long  and  slender,  the 
distance  from  the  end  (notch)  of  the  dorsal  to  tip  of  filament  equal  to 
distance  from  end  of  dorsal  to  insertion  of  pectoral.  Pectoral  some- 
what falcate,  when  depressed  the  tip  reaching  to  middle  of  base  of 
ventral.  Length  of  ventral  contained  1^  times  in  dorsal  spine.  Clasp- 
ers  bifid,  the  length  beyond  point  of  division  equal  to  li  times  the 
diameter  of  pupil.     Four  spines  on  ventral  edge  of  intromittent  organ. 

Total  length  of  specimen  29f  inches  with  caudal  filament. 

This  species  is  named  for  Dr.  Kakichi  Mitsukuri 
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NOTES  ON  A  KILLER  WHALE  (GENUS  ORCTNUS)  FROM 
THE  COAST  OF  MAINE. 


By  Fbedbrick  W.  True, 

Head  Curatory  Department  of  Biology, 


The  number  of  species  of  killer  whales  which  inhabit  the  North 
Atlantic  is  udcertain.  Lilljeborg,  Eschricht,  Van  Beneden,  Gray, 
Lutken,  and  other  cetologists  have  endeavored  to  solve  the  question, 
but  have  been  unable  to  do  so,  owing  chiefly,  it  would  appear,  to  lack 
of  sufficient  material.  Eschricht  thought  it  possible  to  distinguish 
three  species  in  European  waters,  and  Reinhardt  appears  to  have  con- 
curred in  that  view.  Gray  considered  that  two  European  species  could 
be  distinguished  by  the  skulls.     Van  Beneden  remarked  in  1889: 

We  not  only  believe  that  it  is  neceesary  to  refer  all  these  killers  of  the  European 
seas  to  one  and  the  same  species,  but  we  believe  it  possible  to  add  also  the  kiUers  of 
the  Pacific  and  those  of  our  antipodes. « 

Ltitken  in  1887  summed  up  his  study  of  the  genus  as  follows: 

As  regards  the  northern  waters,  I  can  only  recognize  two  [species],  and  one  of 
these,  which  bears  the  name  of  eschrichiiiy  still  has  need  to  be  studied  with  new  mate- 
rial. ^ 

It  has  been  known  from  a  very  early  date  that  killers  frequent  the 
Atlantic  coast  of  North  America,  but  very  little  attention  has  been 
paid  to  them  by  American  zoologists,  owing  no  doubt  in  part  to  the 
scarcity  of  opportunities  to  examine  specimens.  At  all  events,  nothing 
of  importance  regarding  these  cetaceans  is  to  be  found  in  American 
zoological  literature.  I  omitted  them  from  my  Revision  of  the  Del- 
phinidae,  as,  on  account  of  insufficient  material,  I  feared  to  increase 
rather  than  to  lessen  the  uncertainty  regarding  the  real  number  of 
existing  species. 

In  view  of  the  present  condition  of  the  subject,  it  has  seemed  to  me 

«P.  J.  Van  Beneden,  Hist  nat  des  C^tac^  des  mers  d' Europe,  1889,  p.  43. 

^C.  F.  Lutken,  Krit.  Studier  over  nogle  Tandhvaler  af  Slaegteme  Tarsuyps,  Orca 
og  LagenorhynchuB.  Videns.  Selsk.  Skr.«  6.  Beekke,  nat.  og  math.  Afd.,  4,  art  6, 
1887,  p.  894. 


PROCEEDINQ8  U.  8.  NATIONAL  MUSEUM,  VOL.  XXVII— NO.  1357. 

'  227 


Digitized  by  V^OOQIC 


228  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM, 


VOL.  xxvn. 


denirable  to  publish  reproductions  of  two  admirable  photographs  of  a 
killer  stranded  at  Eastport,  Maine,  in  March,  1902.  These  photo- 
graphs were  obtained  by  the  National  Museum  from  Mr.  William  S. 
Hume,  through  Dr.  Richard  Rathbun. 

My  attention  was  first  attracted  to  the  animal  by  the  following  item 
which  appeared  in  the  New  York  Sun  newspaper  of  March  3,  1902: 

Eastport,  Maine,  March  S, — ^Two  large  finback  whales  found  their  way  into  a 
small  cove  in  the  western  part  of  the  city  on  Thursday  and  will  probably  soon  be 
killed.  The  whales  have  been  seen  in  different  parts  of  Passamaquoddy  Bay  for 
four  weeks,  and  had  made  their  way  a  few  days  ago  up  the  CJoneook  River,  where 
the  water  is  shallow. 

A  small  stream  flows  out  from  the  river  to  the  east,  passing  under  the  toll  bridge 
which  connects  this  island  city  with  the  mainland,  4  miles  away.  It  was  under 
this  bridge  that  the  two  whales  made  their  way  into  the  small  cove,  which  is  inclosed 
on  the  other  entrance  by  the  three  wopden  bridges  of  the  Washington  County 
Railroad. 

At  low  tide  the  cove  is  shallow  and  there  is  hardly  room  for  the  whales  to  move 
about.  The  cove  is  within  a  half-mile  of  the  Passamaquoddy  Indian  settlement, 
where  there  are  400  Indians. 

Upon  writing  to  Mr.  Hunie,  I  was  surprised  to  learn  that  the  whales 
were  not  finbacks,  but  killers.  Later  Mr.  Hume  forwarded  the  two 
photographs  of  one  of  the  specimens,  which  are  published  herewith, 
and  the  following  measurements  and  memoranda: 

^  Ft.  in. 

Total  length  of  whale,  straight 25    4 

Vertical  height  of  dorsal  fin 6    7 

Length  of  base  of  dorsal  fin 3    0 

Length  of  pectoral 3    0 

Breadth  of  pectoral 3    0 

Spread  of  flukes 9    2 

General  color  above,  black;  below,  white.  Color  of  pectorals  above,  black;  below, 
white.     Color  of  flukes  above,  black;  below,  white.     Sex,  male. 

Much  to  my  regret  the  carcasses  of  these  fine  specimens  were  towed 
out  to  sea  before  it  was  known  that  the  skeletons  and  casts  of  the 
exterior  would  be  of  interest  to  science. 

European  killers  have  been  figured  many  times,  the  best  drawing 
being  those  published  by  Schlegel,**  Liitken,*  and  Van  Beneden.*^ 

Lutken's  figure  agrees  with  the  photograph  of  the  Eastport  specimen 
with  the  greatest  exactness,  except  that  the  grayish  mark  on  the  back, 
posterior  to  the  dorsal  fin,  is  not  obseiTable  in  the  latter.  As  this 
mark  is  probably  rather  indistinct,  it  may  have  been  present  in  the 
Eastport  specimen,  but  is  not  visible  in  the  photographs  on  account 

«  H.  Schlegel,  Abhandl.  aus  dem  Gebiete  der  Zoologie  und  Vei^gleich.  Anatomic, 
1841,  pi.  vii.     Female,  about  14  feet  long.     Wyk  op  Zee,  Holland,  1841. 

6C.  F.  Liitken,  Vidensk.  Selsk.  Skv.,  6  R«ekke,  nat.  og  math.  Afh.,  4,  art.  6,  1887, 
pi.  I.     Female,  about  16  feet  long.     Limfiord,  Norway.     1872. 

t'P.  J.  Van  Beneden,  Mem.  Acad.  R.  Belgique,  XLIII,  1879,  pi.  i.  Young,  about 
6  feet  8  inches  long.     Ostende,  Belgium.     1843  or  1844. 
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of  the  manner  in  which  the  light  strikes  the  back."  SchlegePs  figure 
also  agrees  admirably,  but  the  lower  jaw  is  represented  as  longer,  and 
there  are  slight  differences  in  the  shape  of  the  postocular  spot,  and 
the  boundary  between  the  white  of  the  lower  surfaces  and  the  black 
of  the  upper  surfaces.  The  dorsal  mark  is  present  in  Schlegel's  figure, 
but  is  colored  purple. 

Van  Beneden's  figure  of  a  young  individual  is  remarkable  in  that 
the  lower  surfaces  are  bright  yellow,  instead  of  white.  This  appears 
from  other  indications  to  be  a  character  of  immaturity.  The  post- 
ocular  mark  is  very  large  and  has  a  serrated  anterior  margin.  * 

There  appears  to  be  no  reasonable  doubt  that  Lutken's  figure  and 
the  Eastport  photograph  represent  one  and  the  same  species,  namely, 
Orcinus  area  (Linnaeus),  the  type-species  of  the  genus.  It  must 
be  confessed,  however,  that  a  comparison  of  measurements  of  vari- 
ous North  Atlantic  specimens  only  leads  to  confusion.  The  different 
specimens  show  no  decided  tendency  to  group  themselves  into 
separate  species,  or  to  agree  with  one  another  in  proportions. 
Doubtless  many  of  the  discrepancies  are  due  to  faulty  me^urements 
or  differences  in  the  methods  of  measuring,  but  my  experience  with 
whalebone  whales  leads  me  to  believe  that  this  may  not  be  taken  for 
granted.  It  is  quite  likely  that  there  is  a  considerable  amount  of 
individual  variation  in  proportions  among  these  animals,  the  extent 
of  which  can  not,  however,  be  ascertained  without  the  examination  of 
a  much  larger  number  of  specimens  than  has  been  available  hitherto. 
The  measurements  above  referred  to,  reduced  in  each  case  to  per- 
centages of  the  total  length,  are  shown  in  the  table  on  the  following 
page. 

While  any  opinion  regarding  the  species  of  Ordnus  can  have  little 
weight  at  present,  such  data  as  are  available  appear  to  indicate  that  a 
single  species  occupies  the  North  and  South  Atlantic,  a  very  distinct 
form  the  South  Pacific  (coast  of  Chile,  etc.),  and  possibly  a  third  species 
the  North  Pacific.  The  Faroe  species,  generally  known  as  O,  eschrichtii^ 
appears  to  me  to  have  but  slight  claims  to  recognition  at  present. 

«  These  two  photographs  illustrate  in  an  admirable  manner  how  errors  ate  likely  to 
arise  from  the  examination  of  a  single  picture  of  this  kind.  From  Plate  VIll  it  would 
be  imagined  that  the  posterior  end  of  the  upper  lip  and  a  spot  in  front  of  the  eye  were 
white  and  also  that  the  white  of  the  postocular  spot  joined  that  of  the  throat,  but  on 
comparing  Plate  VII  it  is  seen  that  these  apparent  extensions  of  the  white  are  due 
to  reflections. 

*See  also  the  figure  published  by  Guldberg  and  Nansen  in  Bergens  Mus.  Skrift., 
V,  1894,  pi.  V,  fig.  2. 
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A  REVIEW    OF  THE  COTTIDJE  OR  SCULPINS  FOUND  IN 
THE  WATERS  OF  JAPAN. 


By  David  Starr  Jordan  and  Edwin  Chapin  Starkb, 

Of  the  Leland  Stcmford  Junior  DniversUy. 


In  Uie  present  paper  is  given  a  review  of  the  genera  and  species  of 
fishes  of  the  family  of  Cottidse,  known  in  English  as  Sculpins,  in 
Japanese  an  Kajika  or  Bero,  found  in  the  waters  of  Japan.  The 
paper  i»  based  on  the  collections  made  in  1900  by  Professors  Jordan 
and  Snyder  and  those  made  in  the  same  year  by  the  U.  S.  Fish  Ck)m- 
mission  steamer  Albatross.  Series  of  the  species  mentioned  are  depos- 
ited in  the  United  States  National  Museum  and  in  the  collections  of 
Leland  Stanford  Junior  University.  The  accompanying  illustrations 
are  tlie  work  of  Mrs.  Chloe  Lesley  Starks,  Capt.  Charles  Bradley 
Hudson,  Mr.  Kako  Morita,  Mr.  Sekko  Shimada,  and  Mr.  Robert 
Logan  Hudson. 

Family  CX)TTID^. 

THE  SCULPINS. 

Body  moderately  elongate,  fusiform  or  compressed,  tapering  back- 
ward from  the  head,  which  is  usually  broad  and  depressed.     Eyes 
placed  high,  the  interocular  space  usually  narrow;  a  bony  stay  con- 
necting the  suborbital  with  the  preopercle,  usually  covered  by  the 
skin;  upper  angle  of  preopercle  usually  with  1  or  more  spinous  pro- 
ceBses,  the  head  sometimes  wholly  unarmed.     Teeth  equal,  in  villi- 
fomi  or  cardiform  bands  on  jaws,  and  often  on  vomer  and  palatines; 
premaxillaries   protractile;    maxillary  without    supplemental  bone. 
Gills  3i  or  4,  slit  behind  the  last  small,  often  obsolete;   gill  rakers 
short,  tubercle-like  or  obsolete;  gill  membranes  broadly  connected, 
often  jointed  to  the  isthmus.     Body  naked,  or  variously  armed  with 
scales,  prickles,  or  bony  plates,  but  never  uniformly  scaled;  lateral 
line  present,  simple,  sometimes  chain-like.     Dorsal  fins  separate  or 
somewhat  connected,  the  spines,  6  to  18  in  number,  usually  slender, 
fiometimes  concealed  in  the  skin,  the  soft  part  elongate;  caudal  fin 
separate,  usually  rounded,  rarely  forked;  anal  fin  similar  to  the  soft 
dorsal,  without  spines;   pectoral  fins  large,  with  broad  procurrent 
bases,  the  rays  mostly  simple,  the  upper  sometimes  branched;  ventrals 
thoracic,  rarely  entirely  wanting,  the  rays  usually  I,  3  to  I,  6,  their 
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insertion  well  forward.  Pseudobranchiae  present.  Vertebrae  numer- 
ous, 30  to  50.  Scapular  arch  normal;  rayodome  developed;  actinosts 
large,  partly  intervening  between  coracoids;  ribs  sessile  on  the  ver- 
tebrae. Pyloric  caeca  usually  in  small  number  (4  to  8);  air  bladder  com- 
monly wanting.  Genera  numerous,  mostly  of  the  rock  pools  and 
shores  of  northern  regions;  many  species  found  in  fresh  waters;  some 
of  the  salt-water  species  descending  to  great  depths.  Most  of  the 
species  are  of  small  size  and  singular  aspect,  and  none  is  valued  as 
food.  The  family  is^an  extremely  varied  one,  which  can  not  readily 
be  thrown  into  subordinate  groups.  Almost  every  species  has  an 
individuality  of  its  own,  and  among  the  marine  forms  it  is  necessary 
to  recognize  almost  as  many  genera  as  species.  It  is  impossible  to 
throw  these  small  genera  together  ifito  large  groups.  Of  the  various 
forms,  probably  the  American  genus  Jordania  is  nearest  the  primitive 
scaly  stock,  from  which  such  forms  as  ZaniolepU  and  Oxylebius  among 
the  IlexagrajTimided  are  also  descended.  Fresh-water  degeneration  is 
exemplified  in  Cottus  and  Uranidea  and  deep-water  degeneration  in 
Zesticdua^  Cottuneuhis^  and  Psychrolutes. 

A.  Ventral  fins  well  developed,  the  rays  I,  2  to  I,  5. 
B,  Spinous  dorsal  evident,  not  concealed  in  the  flesh  nor  indistinguishable  from  soft 
part;  head  with  spines  or  tubercles  (except  in  rare  cases),  ita  bones  not  all  hidden 
in  lax  skin. 

C.  Pectoral  fins  without  free  rays  below,  and  not  coalescent. 
D.  Ventral  rays  not  I,  5;  usually  I,  3,  sometimes  I,  2  or  I,  4. 
E,  Spinous  dorsal  shorter  than  soft  part,  of  less  than  13  spines. 
F,  HBMiLEPmoTiKJi.    Body  definitely  more  or  less  scaly  above,  the  scales 
sometimes  arranged  in  bands  or  sometimes  modified  as  bony  plates, 
these  usually  placed  along  lateral  line  or  at  base  of  dorsal  (skin  naked 
in  ArtedieUus). 

O,  Last  gill  arch  without  slit  behind  it;  gill  membranes  united,  free  from 
the  isthmus. 

H.  Vomer  and  palatines  with  teeth;  ventral  rays  I,  2. 
I.  Preopercular  spine  with  1  to  5  enlarged  hooks  or  antler-like  pro- 
cesses above,  besides  the  two  on  its  bifid  or  emarginate  tip. 
/.  Body  with  three  series  of  bony  plates,  those  of  the  upper  and 

lower  series  strongly  keeled SUeiiffis^  1. 

JJ,  Body  with  a  single  row  of  roujjh  plates  along  the  side;  head 

with  conspicuous  pores Schmidtia,  2. 

//.  Preopercular  spine  bifid  or  simple,  without  hooks  or  antler-like 
processes  above. 
K.  Vent  very  close  behind  ventrals;  supraoccipital  cirrus  very 

high;  skin  with  small,  rough  plates ArckisUi^  3. 

KK.  Vent  well  behind  ventrals ;  supraorbital  cirrus  low  or  wanting. 
L.  Upper  preopercular  spine  forked;  a  simple  flap  above  eye; 

body  covered  with  rough  scales  above Daruma^  4. 

LL.  Upper  preopercular  spine  simple,  more  or  lees  hooked  at  tip. 

M.  Body  covered  above  with  small,  rough  plates,  those  on 

lateral  line  larger;  preopercle  with  four  spines;  preopei^ 

cular  spine  slightly  hooked Rictizenms,  6. 

MM.  Body  entirely  scaleless;    preopercular    spine    strongly 
hooke4...T * ..AriedidUUi^ 
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LLL.  Upper  preopercular  spine  simple  or  emarginate;  back 

with  a  series  of  larger  plates  along  base  of  dorsal;  sides 

with  scattered  scales;  body  slender  and  elongate.  .IceluSf  7. 

////.  Vomer  with  teeth;  palatines  with  none;  sides  with  a  series  of 

lK)ny,  keeled  plates. 

N.  Plates  on  head  very  small;  body  rather  robust;  pre- 
opercle  with  four  spines,  the  uppermost  hooked  up- 
ward  SUlgisirum,  8. 

GO.  Last  gill  arch  with  a  distinct  slit  behind  it. 

O,  Sides  of  body  with  oblique,  serrated  folds;  preoper- 
cular spines  small,  simple  or  bifid;  gill  membranes 
free  from  the  isthmus;  no  palatine  teeth. 
P.  Caudal  fin  truncate  or  nearly  so. 

Q.  Back  with  a  series  of  bony  tubercles  along  base 
ot  dorsal;  breast  naked,  with  cross  folds  of 

skin TriglopHf  9. 

PP.  Caudal  fin  emarginate;  body  very  slender;  lower 
rays  of  pectoral  produced ;  no  bony  plates  along 

base  of  dorsal Prionistiu9,  10. 

00.  Sides  of  body  without  oblique,  serrated  folds;  no 
bony  tubercles  along  dorsal  fin;  body  very 
robust. 

R.  Back  with  one  or  two  bands  of  large,  rough 

scales;  lateral  line  without  bony  shields; 

palatines  with  teeth;    preopercular  spine 

short. 

S.  Back  and  sides  with  two  separate  bands  of 

coarse,  rough  scales;  ventrals  moderate; 

spinous    dorsal    notched;    gill    openings 

forming  a  broad  fold  across  isthmus. 

Hemilepidottis,  11. 

SS,  Body  without  scales,  but  with  a  band  of 

coarse,  bony  plates  along  lateral  line; 

gill  membranes  broadly  united  to  the 

isthmus. 

T.  Preopercular  spine  simple,  very  strong. 

EnophrySj  12. 
TT.  Preopercular  spine  very  long,  armed 
above  with  recurved  hooks. 

CeratocoUuSy  13. 
FF,  Body  not  definitely  scaly  nor  armed  with  bony  plates,   the  skin 
smooth  or  prickly  or  with  scattered  warts;  no  bony  armature  along 
lateral  Une. 

U.  CoTTiN^.     Skin  smooth  or    warty   or 

velvety,  not  evenly  hispid  with  stiff 

prickles;  head  and  body  more  or  less 

depressed. 

F.  Gill  membranes  broadly  united  to 

the  isthmus,  not  forming  a  fold 

across  it;  fresh- water  species  with 

the  head  feebly  armed;  palatine 

teeth  present,  ocxiasionally  few  or 

wanting  altogether;  no  slit  behind 

last  gill  arch. 

Proc.  N.  M.  vol.  xxvii— 03 16 


Digitized  by  VjOOQIC 


234  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxvil 

W.  Pectoral  fin  with  the  lower  rays 
simple. 
X  Ventral  rays  I,  4;  palatine  teeth 
usually  present. 
Y,  Suborbital  stay  with  a  promi- 
nent ridge;  hea<l  witli  dis- 
tinct    ridges     above;     skin 
prickly;  preopercular  npine 
strongly  hooked. 

Trachidenmts,  14. 

YY.  Suborbital  stay  flat,  without 

ridge;  head  rounded  alx)ve. 

CoUiut,  15. 

XX.  Ventral  rays   I,  3;   palatines 

mostly  toothless. 

Vranidtfi,  16. 
WW.  Pectoral  fin  with  the  rays  all 
branched;  ventral  rays  I,  4- 
Rlieopresbe,  17. 
VV.  Gill    membranes    free    from   the 
isthmus  or  else  forming  a  broad 
fold  across  it. 
Z.  Palatines  without  teeth. 
a.  Vomer  with  teeth. 

b.  Dorsal  spines  simple,  not  fringe<l   with   tentacles;  no  tentacles  on  temporal 
region. 
r.  Pre(;percle  with  three  spines  only,  the  uppermo.st  straight,  the  thini  turned 
dow^nward;  skeleton  well  ossified;  lateral  line  developed,  with  or  \nthoat 
concealed  plates.     Lower  jaw  included;  post  temix)ral  with  one  spine. 

MyoxocephaluSy  18. 
cc.  Preoj)ercle  with  three  8i>inea;  lower  jaw  projecting;  i>t>st  temporal  with  a 

double  spine Megalocottm^  19. 

ccc.  Preoperde  with  four  spines;  the  lowermost  turned  downward. 
d.  Nasal  spines  strong;  bones  of  head  firm;  lower  jaw  include<l. 
e.  Upper  preopercular  spine  very  long  and  straight;   no  slit  behind  fourth 

gill iinocottwt,  20. 

ee.  Upper  preoi)ercular  spines  curved. 

/.  Ventral  fins  moderate,  not  reaching  vent Pm-ocotiuSy  21. 

ff.  Ventral  fins  very  long;  reaching  past  front  of  anal irtji/rorottmy  22. 

dil.  Nasal  spines  obsolete;  bones  of  head  soft  and  spongy;  lower  jaw^  projecting; 
lateral  line  reduced  to  scattered  pores;  vomer  with  teeth;  deep  water 
sculpins,  with  feeble  fins  and  reduced  armature. 
g.  Upi>ermost  preopercular  spine  long  and  sharp;  dorsals  se^mrated. 

Zesticelwuy  23. 
(j(j.  Upj>ermost   preopercular  si)ine  short  and  concealed   in   the  skin; 

dorsals  continuous CottunculuSy  24. 

an.  V^omer  an<i   2)alatines  toothless;    upper  preopercular  spine  stout,  armed  with 

antler-like  processes;  slit  behind  last  gill  small  or  vf  Anting.  .GyinnocanlhtiSy  25. 

bb.  Dorsal  spines  each  with  a  fringe  of  tentacles;  ventral  rays  I,  3;  a  pair  of  mul- 

tifid  flaps  behind  orbit CrossiaSf  26. 

ZZ.  Palatines  as  well  as  vomer 
with  teeth;  gill  mem- 
branes free  from  the 
isthmus;  last  gill  slit 
small  or  wanting. 
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h.  Ventral  rays  I,  3  (allies  of  OUgocottm). 

i  Upper  preopercular  spine  long,  with  antler-like  proceeses;  no  anal 

papilla,  no  flap  above  eye CottiusctUuSj  27. 

Ui.  Ventral  rays  I,  2  (allien  of  Pseudoblennius) . 

j.  Pret)percle  with  antler-like  hooks  or  processes  above. 

k.  Preo{>en!ular  spine  rather  long  and  slender,  with  one  or  more 
hooked  teeth  above;  skin  naked;  no  cirrus  above  eye. 

ElaphirhthySj  28. 
kk.  Preot)ercular  spine  short  and  flat,  divided  into  many  points 

at  ti{);  a  simple  cirrus  above  eye Aldchthys^  29. 

u.  Preoperciilar  spine,  simple  or  forked,  without  antler-like  pro- 
cesses or  hooks  above. 
/.  Prt»opercular  spine  forked  at  tip,  a  pair  of  simple  cirri  at  the 

nape FurcinUj  30. 

U.  Preopercular  spine  simple. 
m.  Head  normally  formed. 
n.  Pectoral  flns  very  large;  a  small  tentacle  on  each  pore 

of  lateral  line OcyneckSy  31. 

nn.  Pectoral  finKmo<lerate:  anal  i)apilla  large, 
o.  Anal  papilla  cyHndrical,  trilolmte;  a  tentacle  over 

eye PsetidoblenninSf  32. 

fx>.  Anal  i>apilla  simple;  three  pairs  of  multifid  flaps 

above  head BerOy  33. 

mm.  Head  very  slender,  depressed,  and  iM)inte<l,  pike-like; 
ImmIv  compret*8t*<l,  with  ver>'  slemler  caudal  i)eduncle; 
no  cirri  on  hea<l;  preopercular  spine  straight  and 

sharp;  skin  smooth I>//?/or,  34. 

hhh.  Ventral  rays  I,  4;  preopercular  spine  strongly  h<x)ke<l  upward. 

ArtedifUus,  6. 
FF.  Blkpsiin.k.    Skin  almost  every  where  evenly  rough  with  small  bluntish 
prickles;  head  and  Inxly  more  or  less  compressed;  fins  more  or  less 
elevated. 

jK  (till  membram^s  free  from  the  isthmus. 

q.  Spinous    dorsal    not    notched;    sides    without 

smooth  areas JlistiocoUu»,  35. 

77-  Spinous  dorsal  deeply  nott!he«l;  sides  with  defi- 
nite smooth  areas Blepmis^  36. 

jtp.  (Till  membranes  unite<l  to  isthmus;   first  dorsal 

not  elevated A^w/wtm,  37. 

EE.  Hemitriptekin.k.  Spinous  dorsal  longer  than  soft  part,  of  14  to  18 
spines;  skin  rough  with  prickles  and  tul>ercles;  teeth  on  vomer  and 
palatines;  gill  membranes  free  from  isthnms;  no  slit  behind  last  gill; 
heatl  dei)resstHl. 

7.  Spinous    dorsjil    of    16    to    18   spines,    deeply 
notche<l,  the  first  spint^  highest. 

IffmltripferuSy  38. 
BR.  Psych RonTiN.K,     Spinous  don^al  not  evident,  ib<  slender  spines  hidden  in  the 
skin;  head  unarmed,  coven  d  by  lax  skin;  no  slit  lK4iind  last  gill;  no  teeth 
on  vomer  or  {mlatim^;  ventral  rays  I,  3;  Iwines  of  hea<l  moderately  cavern- 
ous   Psi/chrolutef^t  39. 

AA.  KRErxiiN.E.  Ventral  fins  wholly  wanting;  jvctoral  fins  with  the  four  lower- 
most niys  simple  and  free  from  the  membrane;  teeth  on  vomer  and  palatines; 
gill  membranes  free  from  the  isthnms;  skin  covere<i  with  velvety  prickles. 

Ereuniwf,  40. 
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1.  STLENGIS  Jordan  and  Starks. 
Stlengis  Jordan  and  Starks,  new  genus  {oseivsia) . 

Bod}^  not  compressed.  Jaws,  vomer,  and  palatines  with  villifomi 
teeth.  Eyes  large,  narrowly  separated.  No  slit  behind  last  gill.  Gill 
membranes  broadly  united,  free  from  the  isthmus.  Branchiostegals 
6.  Preopercle  with  a  long  slender  spine  armed  above  with  several 
antler-like  processes,  3  small  sharp  spines  below.  Bod}^  encased  in  3 
longitudinal  series  of  bony  plates,  which  are  shai-ply  toothed  behind; 
in  addition  each  plate  of  the  upper  and  lower  series  is  armed  ^^ith  a 
sharp  keel  ending  in  a  sharp  hooked  spine  much  as  in  Agonidad,  Belly 
naked.     Ventrals  with  two  soft  rays. 

{(XrXeyyis,  a  comb.) 

I.  STLENGIS  OSBNSIS  Jordan  and  Starks,  new  species. 

Head  2f  in  length  without  caudal;  depth  5;  dorsal  VII-14;  anal  13; 
eye  3  in  head;  interorbital  width  10;  snout 4;  maxillary  2i;  preopercle 


Fig.  1.— Stlengis  osensis. 

spine  4;  pectoral  1|;  ventral  1|;  caudal  2i;  height  of  caudal  peduncle 

Upper  profile  of  head  broadly  rounded;  the  snout  not  steep.  Body 
elongate,  not  compressed;  tapering  to  a  slender  caudal  peduncle;  mouth 
rather  large;  the  maxillary  reaching  to  slightly  past  middle  of  eye. 
Low^er  jaw  slightl}^  included.  Small  villiform  teeth  on  jaws,  vomer, 
and  palatines.  Eyes  large  and  Very  narrowly  separated;  at  upper  pro- 
file of  head.  Nasal  spines  sharp.  Angle  of  preopercle  with  a  long 
slender  spine  which  reaches  to  edge  of  opercle,  its  upper  edge  armed 
with  5  antler-like  processes.  Lower  edge  of  preopercle  with  3  small 
sharp  spines;  the  lowest  one  pointing  forward.  No  tentacles  on  top 
of  head. 

Body  encased  in  3  longitudinal  series  of  bon}^  plates,  which  are 
sharply  toothed  behind;  each  plate  of  the  upper  and  lower  series  has 
an  enlarged  spine  directed  backward.  The  lowest  series  contains  24 
plates  and  extends  from  just  in  front  of  the  anal  to  the  base  of  the 
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caudal  fin;  the  middle  series  contains  28  plates,  and  begins  just 
behind  the  parietal  region  on  top  of  head,  bends  obliquely  down 
to  side  of  body  at  tip  of  pectoral,  thence  runs  straight  and  ends  a 
distance  equal  to  diameter  of  eye  in  front  of  caudal;  the  top  row  con- 
tains 26  plates,  and  runs  from  under  middle  of  spinous  dorsal  to  caudal 
fin.     Belly  naked. 

Dorsal  separate;  tips  of  last  dorsal  rays  end  vertically  above  those 
of  anal,  but  not  reaching  to  caudal.  Pectoi'al  reaches  a  little  past  front 
of  anal.  Ventrals  with  2  rays  each;  their  tips  almost  reach  to  first  anal 
ray.     Caudal  rounded. 

Color  faintly  brownish  above;  a  sliglitly  dusky  band  at  base  of 
caudal;  a  black  spot  on  posterior  part  of  spinous  dorsal;  soft  dorsal 
dusky;  other  fins  colorless. 

The  type  and  only  specimen  was  dredged  by  the  U.  S.  Fish  Com- 
mission steamer  Albatross  in  Suruga  Bay  at  Station  3788,  off  Ose  Point. 
It  is  38  mm.  in  length,  and  is  numbered  50912,  U.S.N.M. 

2.  SCHMIDTIA  Jordan  and  Starks. 
Schmidtia  Jordan  and  Starks,  new  genus  {muakia). 

Body  elongate,  not  compressed;  tapering  into  a  slender  caudal 
peduncle.  Eyes  large,  close  together.  Preopercle  armed  with  4  spines; 
the  upper  one  long  and  slender,  and  armed  above  with  5  sharp  antler- 
like processes.  Villiform  teeth  in  bands  on  jaws,  vomer,  and  palatines. 
Gill  membranes  broadl}^  united;  free  from  isthmus.  No  slit  behind 
last  gill.  Head  with  many  large  pores.  Dorsals  separate,  but  close 
together.  Ventrals  with  a  concealed  spine  and  2  soft  rays  each. 
Caudal  slightly  rounded.  Sides  with  a  lateral  row  of  wide  plates, 
which  are  ctenoid  on  their  posterior  edges;  body  otherwise  naked. 

(Named  for  Peter  Schmidt,  of  St.  Petersburg,  in  recognition  of  his 
studies  of  Japanese  fishes.) 

a.  SCHMIDTIA  MISAKIA  Jordan  and  Starks,  new  species. 

Head  2|  in  length  without  caudal;  depth  5i;  dorsal  IX-16;  anal  12; 
lateral  plates  35;  eye  3i  in  head;  interorbital  15;  snout  4f ;  maxillary 
21;  fourth  dorsal  spine  3;  longest  dorsal  rays  2^;  longest  anal  rays 
3i;  length  of  pectoi*al  1|;  ventral  2;  caudal  1|;  height  of  caudal 
peduncle  6. 

Upper  profile  of  head  broadly  rounded;  the  snout  moderately  steep. 
Top  and  sides  of  head  and  mandible  with  many  pores.  Mouth  at 
extreme  lower  aspect  of  head;  little  oblique;  the  maxillary  reaching 
to  below  posterior  margin  of  pupil;  anterior  end  of  maxillary  on  a 
level  or  slightly  IkjIow  a  level  with  lower  margin  of  eye.  Small  villi- 
form teeth  in  rather  narrow  bands  on  jaws,  vomer,  and  palatines. 
Lower  jaw  slightly  included.  Eyes  large,  at  upper  profile  of  head; 
narrowly  separated  by  a  slight,  convex,  interorbital  bone;  orbit  less 
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curv^ed  at  lower  edge  than  at  any  other  point.  Nasal  spines  well 
developed  and  sharp.  Upper  preopercular  spine  long  and  slender, 
it*5  tip  reaching  to  or  a  little  past  edge  of  opercle;  armed  above  with  4 
sharp  antler-like  processes.  Lower  edge  of  preopercle  with  3  mod- 
erately large  sharp  spines;  the  upper  one  the  largest;  the  lowest  one 
hooked  forward.  Lateral  plates  rather  long  and  narrow;  shaiply 
toothed  on  posterior  edge;  the  longest  ones  near  middle  of  l>ody, 
where  they  are  about  equal  to  height  of  caudal  peduncle;  the  line  of 
plates  beginning  on  nape  at  each  side  of  second  dorsal  spine,  running" 
obliquely  to  sides  a  little  behind  tip  of  pectoral,  and  thence  straight 
to  caudal. 

Origin  of  spinous  dorsal  anterior  to  tip  of  opercle  flap  a  distance 
equal  to  half  the  diameter  of  e^^e.  Dorsals  completely  but  slightly 
separated.     Tips  of  last  soft  dorsal  rays  each  well  past  those  of  anal. 


Fro.  2.— SCHMIDTIA  MT8AKIA. 

but  fail  to  reach  bfuse  of  caudal  by  a  distance  equal  to  three- fifths 
diameter  of  eye.  Origin  of  anal  under  third  ray  of  soft  dorsal.  Pec- 
toral with  17  simple  rays;  its  lip  reaches  to  opposite  front  of  anal. 
Ventral  with  a  concealed  spine  and  2  soft  rays;  the  inner  ray  the 
longer;  reaching  two-thirds  of  distance  from  its  base  to  origin  of  anal. 
Caudal  slightly  rounded. 

Color,  light  uniform  brown  above,  white  below;  a  few  roundish 
diffused  spots,  irregular  in  size  and  position,  along  sides  lielow  lateral 
plates;  a  similar  spot  at  base  of  upper  pectoral  rays;  a  dark  bar  with 
blended  edges  runs  from  middle  of  eye  downward  and  slightly  back- 
ward; another  runs  from  anterior  end  of  eye  to  side  of  snout;  pec- 
toi'al  slightl}^  dusky  toward  tips  of  rays;  spinous  dorsal  dusky,  some- 
times with  a  dark  spot  posteriorly ;  soft  doi-sal  obliquely  crossed  with 
light  and  dark  bars;  other  fins  colorless. 

Two  specimens  dredged  hy  the  U.  S.  Fish  Commission  steamer 
Alhatro^ff  (Station  36t)8),  in  153  fathoms,  in  Sagami  Bay,  off  Mana- 
zuru  Point.  They  are  6H  and  77  mm.  in  length.  The  larger  one  is 
the  type  and  is  numbered  50913  in  the  United  States  National 
Museum;  the  other  is  No.  7506,  I ch thy o logical  Collection,  Stanford 
University. 
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3.  ARCHISTES  Jordan  and  Gilbert. 

ArchisUs  Jordan  and  (Gilbert,  Fish.  Bering  Sea,  in  Kept.  Fur  Seal  Invest,  for 
1896-97,  III,  1899,  p.  454  (pluinarius). 

Head  and  body  compressed;  latei*al  line  armed  with  a  series  of 
spinous  plates;  a  series  of  smaller  similar  plates  along  base  of  dorsal 
widening  anteriorl}'  so  as  to  fill  the  space  between  dorsal  and  lateral 
line,  but  not  extending  around  front  of  dorsal  to  connect  with  band 
on  the  other  side.  Head  naked;  gill  membmnes  broadly  united,  free 
from  the  isthmus;  no  slit  or  pore  behind  last  gill;  no  spines  above  eye 
or  on  vertex;  a  single  gently  curved  preopercular  spine,  not  forked 
and  without  cusps  or  processes;  a  large  fringed  supraorbital  flap; 
small  flaps  and  cim  on  oc<;iput,  sides  of  head,  and  along  lateral  line; 
teeth  on  jaws,  vomer,  and  palatines;  dorsals  continuous,  notc*hed 
between  spinous  and  soft  portions;  ventrals  I,  3,  without  sette;  vent 
far  forward,  immediately  behind  base  of  ventral  tins,  the  male  with  a 
long  anal  papilla. 

(apxog^  vent;  alluding  to  its  unusual  position.) 

3.  ARCHISTES  PLUMARIUS  Jordan  and  Gilbert. 

Archisieit  plumarim  Jordan  and  Gilbert,  Fish.  luring  Sea,  in  Rept.  Fur  Seal 
Invest,  for  1896-97,  III,  1899,  p.  454,  pi.  liii;  Unhishir  Island. — ^Joroan 
and  EvERMANN,  Fish.  N.  and  M.  Amer.,  II,  1898,  p.  1901;  Ushishir  Island. 

Head  3|  in  length;  depth  4;  eye  3i  in  head.  D.  X-23;  A.  18;  P.  15 
or  10.  Anterior  portion  of  head  compressed  and  narrow,  with  verti- 
cal sides,  the  width  at  angle  of  mouth  little  greater  than  diameter  of 
orbit.  From  the  ocular  region  the  head  widens  rapidly  backward  and 
downward  to  preopercular  spine,  leaving  the  occiput  narrow;  greatest 
width  of  head  and  l>ody  near  preopercular  spine,  slightly  less  than 
depth  of  head  at  occiput;  body  cx)mpressed,  everywhere  much  dee{>er 
than  wide.  Mouth  slightly  oblique,  maxillary  rea^^hing  slightly  beyond 
vertical  from  front  of  pupil,  8J  in  head.  Jaws  and  vomer  with  rather 
wide  bands  of  uniform  tine  teeth;  a  small  patch  on  front  of  palatines; 
nasal  spines  .strong,  tixed;  preopercular  spine  strong,  simple,  directed 
upward  and  backward,  gently  curved;  preocular  margin  without  fur- 
ther spines  or  prominences.  Opercle  thin,  without  rib  or  spine;  su- 
praoc'ular  rim  elevated,  projecting  above  pfotile  of  head;  interorbital 
space  narrow,  deeply  channeled,  the  sides  sloping  convexh^;  occiput 
depressed  behind  the  eyes  and  transversely  rounded,  rendering  the 
protile  somewhat  conceive;  posteriorly  the  occiput  rises  and  is  literally 
angulated,  somewhat  quadrate  therefore  in  crovss  section;  vertex  with- 
out ridges  or  spines;  supraocular  flap  as  long  as  eye,  lanceolate  in 
form,  coarsely  fringed  along  the  margins;  a  pair  of  broad,  deeply  cleft 
flaps  near  middle  of  occiput,  and  a  se(*ond  pair  at  posterior  edge  of 
occiput;  a  long  nasal  cirrus,  a  series  of  short  tilaments  along  margin 
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of  preopercle,  1  on  suborbital  stay,  1  near  tip  of  inaxillaiy,  a  cleft  lila- 
ment  near  opercular  an^le,  and  a  series  of  4  filaments  along  middle  of 
lateral  line;  anterior  nostrils  in  a  short  tube;  gill  membranes  widely 
joined  across  the  throat,  entirely  free  from  isthmus.  Lat^i-al  line  rising 
in  a  high  convex  curve  anteriorly,  the  curved  and  straight  portions 
equal;  along  its  course  is  a  series  of  44  plates,  with  the  upper  edge 
free  and  spinous,  large  along  the  curved  portion  of  the  line,  but  dimin- 
ishing rapidly  in  size  posteriorly,  the  free  edge  becoming  smooth  or 
nearly  so;  a  series  of  much  smaller  but  similar  plates  lies  along  base 
of  dorsal,  extending  halfway  along  back  of  caudal  peduncle,  widening 
Under  anterior  half  of  spinous  dorsal  to  form  a  band  which  nearly-  fills 
the  space  between  dorsal  and  lateral  line;  skin  otherwise  entirely  naked. 
Dorsal  beginning  a  pupil's  diameter  behind  occiput.  Spines  xery 
slender,  the  anterior  ones  highest,  each  crowned  with  a  membrana- 
ceous flap  which  is  digitately  cleft;  the  third  spine  longest,  one-half 
length  of  head;  the  last  spine  about  two-fifths  the  third  and  one-half 


Fkj,  8.— Archistes  plumarius. 


the  succeeding  short  ra}^;  pectoral  mys  all  simple,  the  lower  thickened 
with  incised  membranes,  the  longest  ra3S  reaching  vertical  from  third 
anal  ray;  ventrals  narrow,  reaching  front  of  anal  when  declined;  vent 
immediately  behind  ventral  fins,  the  long  anal  papilla  reaching  front 
of  anal  fin  when  declined.  Color  in  spirits,  light  grayish  olive,  a  series 
of  5  irregular  quadrate  blotches  along  the  back,  usually  connected  at 
their  lower  margins;  middle  of  sides  with  dusky  marblings,  from  the 
lower  edge  of  which  a  series  of  7  V-shaped  black  blotches  descend 
toward  lower  outline;  the  dusky  marking  of  sides  inclosing  small  round 
spots  of  ground  color;  an  oblique  dark  bar  on  snout  and  a  black  blotch 
on  lower  portions  of  cheek;  interopercle  and  upper  branchiostegals 
with  cross  series  of  black  spots;  pectoral  with  a  large  dark  blotch  and 
indistinct  cross  bars  on  the  raj's;  anal  crossed  by  oblique  dark  bars; 
caudal  indistinctl}'  cross-barred;  dorsals  dusky,  without  definite  pattern; 
ventrals  plain.  Length  8  inches,  l^shishir  Island,  of  the  Kuril  Group; 
only  the  type  known.  (Jordan  and  Gilbert.) 
{pliimarins^  feathery.) 
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4.  DARUMA  Jordan  and  Starks. 


Daruma  Jordan  and  Starks,  new  gt^niis  (sagamui). 

Body  rather  robust,  covered  above  with  rough  scales,  i)ot  arranged 
in  definite  bands;  extending  below  lateral  line  posteriorly;  no  bony 
plates  along  base  of  dorsal;  no  naked  area  below  dorsal  nor  in  front 
of  dorsal;  preopercular  spine  long,  bifurcate;  teeth  on  vomer  and 
palatines;  gill  membranes  broadly  united,  free  from  the  isthmus;  no 
slit  behind  last  gill. 

This  genus  differs  from  Rmcarhm^  its  nearest  relative,  in  having 
the  ventrals  2-rayed,  the  scales  extending  below  the  lateral  line  poste- 
riorly, the  upper  preopercle  spine  more  widely  forked,  and  in  having 
a  single  flat  flap  over  the  posterior  part  of  eye,  which  is  fringed  but 
not  divided. 

{Daruma^  a  name  applied  to  squat  figures  of  Buddha,  and  thence  to 
certain  thick-headed  fishes  of  Japan.) 

4.  DARUMA  SAG  AMI  A  Jordan  and  Starks,  new  species. 

Head  2f  in  length  without  caudal;  depth  .Sf ;  dorsal  VIII-12;  anal 
9;  lateral  line  30;  eye  3i^  in  head;  interorbital  S;  snout  3f ;  maxillary 


Fl(..   I.— DaRI'MA   SACiAMIA. 


2|;   length  of  ventral  ij;  pectoral   li;   caudal  1^^;   height  of  caudal 
pt^dunde  3^^. 

Body  robust,  deepest  under  spinous  dorsal.  Snout  steep.  Mouth 
low.  Maxillary  reaching  to  below  anterior  margin  of  pupil;  its 
anterior  end  just  below  the  level  of  eye.  Fine  villiform  teeth  in  nar- 
row bands  on  jaws,  vomer,  and  palatines.  Lower  jaw  included.  Eyes 
large,  projecting  a  little  above  upp<»r  proHle  of  h(»ad.  Interorbital 
space  very  narrow.  Nitsal  s[)iiies  small  but  sharp.  Tpper  preoper- 
cular spine  not  reaching  to  edge  of  operde;  its  tip  divided  into  two 
spines,  the  largest  hooked  upward.  On  lower  inlgc*  of  preopercle  are 
3  small   rather  sharp  spines,  the  lowest  pointing    forward.     Top  of 


Digitized  by  V^OOQIC 


242  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vot.  xirxi. 

head  with  a  slight  ridge  running  back  from  each  eye,  leaving  vertex 
slightly  concave.  A  flat  fringed  tentacle  on  superorbital  rin)  al)ove 
posterior  sixth  of  orbit. 

I^teml  line  armed  with  plates  which  are  rough  on  their  posterior 
edge  and  are  but  slightly  larger  than  the  scales  on  back.  The  anterior 
half  of  the  lateral  line  bends  upward  and  reaches  to  just  above  upper 
angle  of  gill  opening.  Back  above  lateml  line  and  posterior  part  of 
body  below  lateral  line  evenl}^  covered  wnth  ctenoid  scales;  these  in  32 
oblique  series;  0  scales  between  bend  of  lateral  line  and  back,  counting 
the  series  running  upward  and  forward. 

Pectoral  with  16  simple  I'ays,  the  seventh  from  the  top  the  longest; 
reaching  to  above  the  base  of  the  fourth  or  fifth  anal  ray.  The  pos- 
terior outline  of  the  tin  is  pointed.  Dorsals  close  together;  s<*arcely 
attiiched;  first  dorsal  spine  longest,  or  at  least  as  long  as  the  second 
and  third;  slightly  shorter  than  the  longest  soft  ravs;  2|  in  head. 
Tips  of  last  dorsal  and  anal  rays  ending  on  the  same  vertical,  but  not 
reaching  to  base  of  caudal  rays.     Caudal  somewhat  rounded. 

Color,  light  brown  on  back,  white  below;  a  dark  band  l)etween  eyes 
with  sometimes  traces  of  its  continuation  ])elow  eye  across  cheek;  a 
cross  band  under  front  of  ^^pinous  dorsal;  one  under  anterior  third  of 
soft  dorsal,  one  under  last  dorsal  rays,  and  one  across  caudal  peduncle; 
spinous  dorsal  black;  other  fins  colorless,  except  a  dark  spot  at  base  of 
middle  pectoral  rays  and  a  smaller  similar  one  at  base  of  upper  rays; 
belly  and  under  parts  white. 

Four  specimens  collected  by  the  U.  S.  Fish  Commission  steamer 
AlhatrosH  in  42  to  52  fathoms,  in  Sagami  Bay,  stations  3754,  3762, 3763, 
off  Suno  Point,  Totomi  Bay  (station  3729,  off  Omai  Point),  and  from 
Owari  Bay. 

The  type  is  from  Sagami  Bay;  it  is  32  mm.  in  length,  and  is  num- 
bered 50914,  U.S.N.M.  A  cotype  is  No.  7702,  Ichthy ©logical  Col- 
lection, Leland  Stanford  Junior  University. 

8.   RICUZENIUS  Jordan  and  Starks. 

Ricuzenius  Jordan  and  Starks,  new  genus  {pinetorum). 

Head  and  bod}^  slightly  compressed;  covered  with  rough  scales  of 
moderate  size;  enlarged  plates  along  lateral  line.  Eyes  large;  inter- 
orbital  space  convex.  Preopercle  with  4  moderate  spines;  the  upper 
one  not  enlarged  nor  with  antler-like  processes;  short  and  simply 
hooked  upward.  Villiform  teeth  on  jaws,  vomer,  and  palatines.  Gill 
membrane  broadly  united;  free  from  the  isthmus.  No  slit  behind  last 
gill.  Dorsals  close  together,  but  separate.  Ventrals  with  a  concealed 
spine  and  2  soft  rays  each. 

(Named  for  the  province  of  Rikuzen,  front-land,  on  the  shores  of 
which  region  it  was  taken.) 
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5.  RICUZENIUS  PINETORUM  Jordan  and  Starks,  new  species. 

Head  2|  in  length  without  caudal;  depth  4^;  dorsal  lX-15;  anal 
12;  lateral  line  35;  eye  4  in  head;  interorbital  7i;  snout  4;  maxillary 
2J;  fourth  dorsal  spine  4^;  longest  dorsal  ray  2i;  longest  anal  rays 
3;  pectoral  li;  ventral  1,  2. 

Body  compressed,  the  back  slightly  elevated.  Superorhital  rim 
projec^ting.  Mouth  large,  low;  anterior  end  of  maxillar\^  on  a  level 
with  lower  margin  of  eye;  maxillary  reaching  posteriorly  to  below 
posterior  margin  of  pupil.  Jaws  equal.  Small  villiform  teeth  in 
narrow  bands  on  jaws,  vomer,  and  palatines.  Eyes  large,  separated 
by  a  modemtely  narrow  deeply  concave  interorbital  space.  Posterior 
processes  of  premaxillary  strongly  projecting.  Nasal  spines  small, 
but  sharp.  Edge^of  prcopercle  with  4  small  sharp  spines;  the  upper 
one  the  largest,  and  slightly  hooked  upward;  the  next  below  directed 
backward  and  slightly  downward;  the  two  lower  ones  directed  down- 


FlG.  5.— RlCUZENTUS  PINETORUM. 

ward.  Head  and  ])ody  everywhere  covered  with  rather  large  rough 
scales;  maxillary  scaly.     A  series  of  enlarged  plates  along  lateral  line. 

First  dorsal  spine  opposite  upper  angle  of  gill  slit;  the  spinous  dor- 
sal mther  low;  not  connected  with  soft  dorsal;  the  first  spine  slightly 
the  highest,  a  little  lower  than  the  longest  soft  rays.  Tips  of  last  soft 
dorsal  rays  ending  on  the  same  vertical  with  those  of  anal,  but  not 
reaching  to  caudal.  Pectoral  reaching  a  little  past  front  of  anal. 
Ventral  2-rayed;  the  inner  ray  the  longer;  not  reaching  to  vent." 

Color,  brownish  and  mottled  above,  with  irregular  cross  bars;  one 
under  middle  of  spinous  dorsal;  one  under  each  end  of  soft  dorsal; 
one  across  caudal  peduncle  at  base  of  rays;  the  anterior  ones  are  the 
widest  and  run  downward  and  forward,  growing  narrower  below;  a 

«Tlie  caudal  of  our  Hpecimen  is  broken  and  can  not,  therefore,  Ix*  described. 
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dark  streak  from  eye  across  side  of  snout  to  tip  of  chin;  a  less  con- 
spicuous one  from  eye  across  cheek;  a  dark-brown  spot  on  base  of 
pectoral  rays;  dorsals  and  pectoral  with  fine  cross  lines;  ventrals  and 
anal  colorless. 

The  type  and  only  specimen  is  55  mm.  in  length;  it  was  dredged  !>y 
the  U.  S.  Fish  Commission  steamer  Albatross  (station  3773)  off  Kink- 
wazan  Island,  in  Matsushima  Bay;  it  is  numbered  50915,  U.S.N.M. 

{pinetoruw^  of  the  pines;  Matsushima  means  pine  island.) 

6.  ARTEDIELLUS  Jordan. 

Ariedielluii  ^ovLDKS^  Cat.  Fish.  N.  A.,  1885,  p.  110  {nncinatus). 

Head  broad;  teeth  on  vomer  and  palatines;  preopercular  spines  2, 
the  upper  large,  strongly  hooked  upward,  with  no  antler-like  proc- 
esses above;  no  slit  behind  last  gill;  gill  membranes  free  from  isth- 
mus; skin  naked,  smooth;  spinous  dorsal  short,  not  notched.  Northern 
seas.  This  genus  seems  to  be  nearest  to  Artediu^H^  from  which  it 
differs  chiefly  in  the  naked  skin  of  head  and  body. 

(Name:  A  diminutive  of  ArttdJm,) 

6.  ARTEDIELLUS  PACIFICUS  Gilbert. 

Ariedielhis  pacificns  Gilbert,  Kept.  V.  8.  Fish  Comm.,  1893  (1896),  p.  416;  south 
of  Sannak  Island,  at  Albatross  vStation  8216.  (Type  in  U.  S.  Nat.  Mu.s.; 
Coll.  Gilbert.) — ^Jordan  and  Ciilbert,  Rept.  U.  S.  Fur  Seal  Comm.,  Ill, 
1898,  p.  454;  St.  Paul  Island,  Povorotnaya,  Kamchatka,  Karluk,  Robben 
Island,  Bristol  Bay,  Sannak,  Unalaska. 

D.  VII  or  VIII-12  or  13;  A.  11  or  12;  P.  23,  2  (22  to  24);  V.  I,  3; 
caudal  with  9  divided  mys;  lateral  line  24  (22  to  26);  length  of  head 
(measured  to  end  of  opercular  flap)  2f  to  2^*^^;  depth  4^;  least  depth 
of  caudal  peduncle  If  times  in  orbit;  its  length,  from  base  of  last  anal 
ray,  2f  in  head.  Very  closely  related  to  Artedielhis  nneinatxis^  differ- 
ing in  the  entire  obsolescence  of  the  occipital  protuberances  or  ridges 
in  the  increased  number  of  cirri  on  the  head,  the  more  numerous  pores 
of  the  lateral  line,  the  greater  number  of  rays  in  the  pectoral  fins,  and 
the  reduction  in  the  rays  of  the  caudal.  Head  evenly  rounded  in  all 
directions,  the  orbital  region  not  elevated,  the  snout  not  angulated; 
mouth  slightly  larger  in  males  than  in  females,  reaching  vertical  from 
middle  or  posterior  margin  of  pupil,  2i  to  2 J  in  head;  lower  jaw 
shorter  than  the  upper,  a  portion  of  the  premaxillary  band  of  teeth 
projecting  beyond  the  mandible  in  closed  mouth;  teeth  cardiform,  in 
rather  broad  bands  on  jaws,  and  in  patches  of  varying  size  on  vomer 
and  palatines;  in  some  specimens  a  few  teeth  occur  in  a  single  convex 
series  on  front  of  vomer,  and  but  3  or  4  form  a  line  on  palatines;  in 
others,  we  find  an  irregular  double  series  or  a  narrow  band  on.  each  of 
these  bones;  the  teeth  are  always  strong  and  are  probably  in  adult 
specimens  never  entirely  wanting  on  either  vomer  or  palatines;  longi- 
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tiidinal  diameter  of  orbit  8^  in  head;  interorbitiil  space  very  narrow, 
shallow ly  concave,  entirety  occupied  by  the  supraocular  canals,  which 
unite  in  a  single  pore  opposite  posterior  margin  of  orbit;  least  inter- 
ocular  width  two-thirds  pupil;  premaxillary  processes  projecting  but 
little  beyond  the  profile;  nasal  spines  very  small;  both  pairs  of  nostrils 
in  shoii:  tubes,  the  posterior  situated  on  anterior  orbital  rim;  occiput 
with  "2  very  inconspicuous  low-rounded  ridges,  appreciated  with  diflS- 
culty,  and  sometimes  entirely  wanting.  No  trace  of  the  occipital  spine 
seen  in  Massachusetts  specimens  of  Artediellit^  aflanf/r^m^  nor  of  the 
conical  protuberances  described  and  figured  hy  CoUett  in  ^1.  uiicma- 
tuH  of  Europe.  Barbels  numerous;  maxillary  barbel  large  and  con- 
spicuous, sometimes  shnple,  more  often  compound,  furnishqd  with 
from  1  to  4  short  lateral  branches;  a  well-developed  supraocular 
cirnis,  and  a  pair  of  cirri  on  posterior  margin  of  occiput,  the 
latter  occupying  the  iK)sition  of  occipital  spines;  a  short  cirrus  near 
base  of  opercular  flap,  and  2  or  3  on  preopercle,  2  of  which  are 
usually  at  base  of  the  preopercular  spines;  2  cirri  on  anterior 
part  of  trunk,  1  immediately  above  base  of  pectorals,  the  other 
halfway  between  lateral  line  and  front  of  spinuous  dorsal;  sometimes 
additional  cirri  above  front  of  lateral  line,  and  on  lower  margin  of 
suboi'ular  rihg;  a  series  of  4  or  5  very  short  cirri  crossing  the  eye 
horizontally  immediately  above  the  pupil;  gill  membranes  broadly 
united,  joined  to  the  isthmus  anteriorily  with  a  wide  free  margin; 
gills  3^,  no  slit  or  pore  behind  last  arch;  preopercular  spines  as  in 
Arfed!e//f/x  fnw///afm^  the  upper  one  without  smaller  basal  spine. 
Dorsal  fins  well  separated,  low  in  females,  extraordinarily  developed 
in  males,  the  spinous  dorsal  in  the  latter  well  overlapping  front  of 
second  dorsal  and  having  all  of  the  spines  exserted,  the  median  ones 
for  one-half  their  length;  these  exserted  spines  with  their  free  por- 
tions narrowly  margined  with  membrane  which  widens  at  their  tips  to 
form  a  cutaneous  flap;  soft  dorsal  also  somewhat  elevated  in  males; 
ventral  fins  reaching  halfway  to  vent  in  females,  about  three-fourths 
this  distance  in  males.  A  series  of  5  wide  mucous  slits  running  along 
lower  edge  of  suborbital  ring  and  across  cheek;  pores  of  lateral  line 
minute,  at  the  ends  of  short  downward^  directed  branches,  the  main 
line  opening  in  a  large  slit-like  pore  at  base  of  caudal.  Color  much  as 
in  Artedlellm  itnehiatm^  the  lower  parts  whitish,  unmarked,  the  dor- 
sal region  of  the  trunk  crossed  by  3  wide  dark  bars,  which  often,  in 
adults,  break  up  into  spots  separated  by  vermiculations  of  the  lighter 
ground  color,  1  of  these  bars  below  the  spinous  dorsal,  running  down- 
ward and  forward  to  bavse  of  pectorals,  the  second  under  soft  dorsal, 
the  third  on  caudal  peduncle;  top  and  sides  of  head  generally  dark, 
with  tine  light  dots  or  vermiculations;  a  light  streak  sometimes  pres- 
ent, extending  from  preopercular  spine  forward  and  inward,  meefmg 
its  fellow  immediately  behind  eyes;  this  V-shaped  mark  usually  absent 
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or  inconspicuous,  but  sometimes,  in  young  specimens,  formed  of 
bright  silvery-white  pigment;  other  silvery  spots  or  blotches  may 
occur  on  the  lighter  intervals  of  the  back  or  sides;  pectorals,  dorsal, 
and  caudal  cross-banded;  a  black  blotch  at  base  of  upper  and  1  at  base 
of  lower  pectoral  rays;  tips  of  elongate  dorsal  spines  of  the  male 
black;  ventrals  and  anal  unmarked.  Coast  of  Alaska,  in  Bristol  Ba}*^, 
south  of  Sannak  Island  and  north  of  Unalaska,  at  depths  of  from  8  to 
61  fathoms.     Also  at  Karluk,  off  Kamchatka  and  Robben  Island. 

This  description  from  Dr.  Gilbert's  account. 

Dr.  Schmidt  reports  this  species  as  occurring  in  the  Japan  Sea. 

7.  ICELUS  Kr0yer. 
Icelua  Kr0YEr,  Natur.  Tidsskr.,  I,  1845,  p.  253  {hanmtiis). 

Head  large.  Preopercular  spines  4,  the  upper  hooked,  simple  or 
bifurcate  at  tip,  without  antler^ike  processes.  Occiput  with  or  with- 
out spines.  Body  slender,  fusiform,  with  a  dorsal  series  of  bony 
plates  from  neci^  to  base  of  caudal;  lateral  line  with  osseous  tubercles, 
scattered  scales  on  sides  and  ))ell3\  Gill  membranes  broadly  united, 
free  from  the  isthmus,  no  slit  behind  fourth  gill.  Dorsals  separate; 
ventrals  I,  3,  thoracic;  no  pectoral  filaments.  Villiform  teeth  on  jaws; 
vomer,  and  palatines.     Branch iostegals  6.     Artie  regions. 

('iKeXog^  Icilm^  son  of  Ifypnun,  the  god  of  sleep;  Kr0yer  says: 
"  Navnet  valgt  med  Hensyn  till  ulkeartornes  Dorskhed,  saavelsom  til  den 
Nordlige  Bopael,  nogle  af  Oldtidens  Forfattere  anviste  S0vnguden.''') 

7.  ICELUS  SPINIGER  Gilbert. 

IcelxLS  spinhjer  (iiLiiKRT,  Kept.  U.  S.  Fish  Comm.,  181K3  (1S96),  p.  412,  pl.*xxiv; 
BrinU)!  Bay  and  l^nalanka,  at  Albatross  Stations  8216,  8228,  and  eleewliere, 
in  17  to  121  fathoms. — Jokdan  and  Evermann,  Fish.  N.  and  M.  Amer.,  II, 
1898,  p.  1914;  same  sj^ecimens. — Schmidt,  Faune  de  la  mer  du  Japon,  etc., 
1908,  p.  15;  Japan  Sea. 

Head  ^  to  8  in  length;  depth  5;  eye  8  to  8^  in  head.  D.  lX-20; 
A.  17;  P.  18;  V.  I,  8.  Closely  ivsenihling  Tixlm  htcarni^  of  the 
Atlantic,  but  differing  conspicuously  in  the  armature  of  the  dorsal 
series  of  plates  in  the  comparatively  plane  occiput,  and  in  other  char- 
acters. Caudal  peduncle  very  slender,  its  depth  2^  in  orbit;  mouth 
large,  the  maxillary  reaching  slightly  beyond  middle  of  orbit,  its 
length  one-half  h(»ad;  teeth  very  tinely  villiform,  present  in  rather  wide 
bands  in  jaws  and  on  vomer  and  palatine  bones;  nasal  spines  strong, 
separated  by  the  high  ascending  processes  of  the  premaxillarie^;  inter- 
orbital  space  very  narrow,  grooved,  its  width  less  than  one-half  diame- 
ter of  pupil;  or!>ital  rim  becoming  elevated  anteriorly  and  posteriorly, 
and,  at  the  latter  point,  strongly  denticulated;  ])ehind  the  orbital  region 
the  occiput  is  shallowly  conceive,  being  bounded  laterally  by  2  low, 
evenly  rounded  ridges,  which  become  narrower  posteriorly,  and  end 
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each  in  a  strong  spine  projecting  backward  in  line  with  the  series  of 
dorsal  prickles;  preopercular  spines  similar  to  those  of  IcelvJi  hlccmivt^ 
the  uppermost,  as  in  the  latter,  occasionall}'  simple  instead  of  bifurcate; 
the  second  spine  usually  directed  straight  backward,  and  the  2  follow- 
ing downward  and  forward;  gill  membranes  broadly  united,  free  from 
the  isthmus,  and  neither  pore  nor  slit  behind  the  innermost  gill; 
branchiostegals  6;  eye  large,  longer  than  snout;  a  slender  tentacle 
present  over  the  posterior  part  of  each  orbit;  a  series  of  plates  from 
nape  along  each  side  of  dorsals  to  back  of  caudal  peduncle,  and  a 
second  series  along  lateml  line;  the  dorsal  series  with  28  to  35  plates, 
each  of  which  bears  at  its  center  a  single  strong  spine  directed  out- 
ward and  backward.  In  Icelus  hicornlH  each  plate  is  traversed  by  an 
oblique  ridge,  the  margin  of  which  is  denticulated,  the  central  tooth 
being  the  strongest  and  corresponding  to  the  single  spine  present  in 
IcehiH  ^pinigcr.  The  latter  agrees  with  Icelm  camtUculatuH  in  having 
an  inner  series  of  dorsal  plates  alternating  with  the  principal  series, 


Fig.  6.— IcELis  sptniger. 

each  of  the  smaller  plates  bearing  a  minute  prickle,  discernible  with 
difficulty;  the  plates  along  the  lateml  line,  41  to  44  in  number,  sim- 
ilar to  those  in  TccIhh  htatrtkiH^  having  their  upper  and  posterior  free 
margins  serrulate.  A  few  scattered  spinous  plates  present  in  axillary 
region.  Dorsal  fins  not  connected,  the  spines  very  slender  and  rather 
high;  i)ectorals  long,  reaching  front  of  anal;  ventmls  not  reaching 
vent.  Color  light  olivaceous  al)ove,  white  below;  upper  parts  mottled 
with  dark  brown;  ))ack  with  4  faint  black  crossbars,  the  first  under 
spinous  dorsal,  the  second  and  third  under  soft  dorsal,  the  fourth  at 
base  of  caudal;  a  brown  ])lotch  on  cheek,  1  on  base  of  pectoral,  and 
an  irregular  series  along  full  length  of  body  just  under  the  lateral  line; 
2  prominent  black  bloU  !ios  on  first  dorsal;  the  second  dorsal,  caudal, 
and  pectoral  barred;  other  fins  unmarked;  mouth  and  gill  cavity  white. 
Coast  of  Alaska;  numerous  specimens  from  the  I'.  S.  Fish  Commis- 
sion steamer  AJhatrtmH  stations  off  Bristol  Bay  and  Unalaska. 
Recorded  by  Schmidt  from  near  Vladivostok. 
{spiniger^  bearing  spines.) 
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8.  STELGISTRUM   Jordan  and  Gilbert. 

StelgiMrum  Jordan  and  Gilbert,  Fish.  Bering  Sea,  in  Fur  Heal  Invest,  for  1896- 
97,  III,  1899,  p.  456  {stepierjeri). 

Body  formed  as  in  Ifemilejndotu^,  Gill  membrancii  widely  joined 
acroSvS  the  throat,  wholly  free  from  the  isthmus.  Teeth  on  jaws  and 
vomer,  none  on  palatines.  No  slit  or  pore  behind  last  gill.  Uppi^r 
preopercular  spine  simple,  gently  upcurved,  3  short  spines  below  it. 
No  opercular  rib  or  spine.  Nasal  spines  short  and  strong.  Vertex 
without  spines  or  ridges  and  witlK)ut  long  tentacles.  Spinous  dorsal 
without  anterior  notch,  the  vertical  fins  all  few-rayed.  A  series  of 
plates  along  lateral  line  and  a  band  along  the  back  which  merges 
ant^^riorly  into  the  mass  of  minute  plates  covering  top  and  sides  of 
head.  Ventrals  I,  3,  without  setie.  Vent  immediately  before  origin 
of  anal. 

{ariXyicfrpov^  scraper.) 

8.  STELGISTRUM  STEJNEGERI  Jordan  and  Gilbert. 

Stelgistrum  stejtie(fenJoRVAS  and  (Jilbert,  Fish.  Berinj?  Sea,  in  Kept,  Fur  Seal 
Invest,  for  1890-97,  III,  1899,  p.  450,  pi.  uv;  Roblx^n  Islan<l  (coll.  Alba- 
tross).— Jordan  and  Evermann,  Fish.  N.  and  M.  Amer.,  II,  1898,  p.  1921; 
Robben  Island. 

Head  2i  in  length;  depth  ^.  D.  IX-17;  A.  13;  P.  16;  caudal  with 
9  divided  rays;  lateral  line  with  40  plates;  lower  series  of  dorsal  band 
containing  35  to  38  plat<\s.  Head  narrowly  wedge-shaped,  tapering 
upward;  width  below  eyes  equaling  length  of  snout  and  one-half  eye; 
width  at  preopercles  equaling  depth  at  occiput.  Mouth  large,  slightly 
oblique,  the  wide  maxillary  reaching  vertical  ])ehind  pupil,  equaling 
length  of  snout  and  eye,  ^  length  of  head.  Teeth  small,  uniform,  in 
narrow  bands  on  jaws  and  vomer;  palatines  toothless.  A  deep  naked 
transverse  groove  between  nasal  spines  and  front  of  orbits;  orbital 
rims  moderately  elevah^d,  the  interorbital  space  very  narrow,  chan- 
neled; occiput  flat  or  slightly  concave,  angulat^^d  along  lines  running 
backward  from  orbits,  but  without  spines  or  ridges;  a  slender  fila- 
ment a))ove  each  eye*;  2  minute  pairs  along  sides  of  occiput,  1  on  sub- 
orbital stay,  1  on  maxillary,  and  a  few  on  platens  of  lateral  line;  no 
nasal  cirri,  none  along  edge  of  preopcu'cle;  upper  preopercular  spine 
gently  curved  upward,  without  cusps  or  processes;  below  it  3  short 
spines,  the  first  directed  ])ackward,  the  second  vertically  downward, 
the  third,  somewhat  longer,  directed  downward  and  forward.  Eyes 
small,  the  diameter  equaling  length  of  snout,  one-fourth  length  of 
head  measured  to  end  of  opercular  flap;  interorbital  width  equaling 
diameter  of  pupil.  Straight  portion  of  lateral  line  longer  than  the 
obliquely  placed  anterior  portion,  which  is  not  strongly  curved;  plates 
of  lateral  line  strongly  spinous  on  their  upper  free  edges,  and  of  simi- 
lar and  nearly  equal  size  throughout;  dorsal  band  continued  on  to 
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back  of  caudal  peduncle,  where  it  is  continuous  with  the  band  of  the 
opposite  side,  the  lower  plates  of  the  band  in  a  definite  lengthwise 
series  and  as  large  as  those  of  lateral  line  or  slightly  larger,  the  other 
plates  of  the  band  decreasing  rapidly  in  size  toward  base  of  fin,  where 
they  are  minute.  The}^  are  partiall}^  arranged  in  series  running 
obliquely  upward  and  backward  from  the  lower  larger  plates  to  the 
bases  of  the  dorsal  rays,  on  which  they  extend  for  at  least  one-half 
the  height  of  ray.  Dorsal  spines  with  minute  spinous  plates  extend- 
ing almost  or  quite  to  their  tips.  The  snout,  top  of  head,  nape,  sub- 
orbital ring,  opercles,  and  cheek  above  the  suborbital  staj'  covered 
with  minute  plates  similar  to  the  upper  part  of  dorsal  band,  with 
which  the  invested  area  on  top  of  head  is  continuous;  sides  below 
lateral  line  naked,  except  for  a  few  plates  behind  axil.  Dorsals  divided 
to  the  base,  the  last  spine  extremely  short,  it*j  membrane  joining 
extreme  base  of  the  first  soft  ray;  spinous  dorsal  low,  of  slender  weak 
spines,  the  longest  ray  one-third  length  of  head;  longest  soft  ray  2i  in 


VUi.  7.— STKUnSTHUM   KTf-INK<;KRI. 

head;  anal  beginning  under  third  ray  of  soft  dorsal,  ending  under  its 
fourteenth  ray;  caudal  peduncle  slender,  its  least  width  one-third  its 
length;  pectorals  broad  and  short,  all  simple,  the  lower  thickened  with 
moderately  incised  membranes,  the  eighth  to  the  tenth  rays  the  longest, 
extending  beyond  vertical  from  origin  of  anal;  ventrals  not  reaching 
vent,  2 J  in  head.  Ground  color  light  grayish  olive;  lower  part  of 
sides  regularly  reticulated  with  narrow  dusky  lines;  a  dusky  cross  bar 
from  base  of  posterior  dorsal  spines  and  forward  to  axil;  a  second 
much  broader  bar  from  front  of  soft  dorsal,  ending  irregularly  below, 
where  it  merges  into  the  reticulating  lines;  a  third  broad  bar,  less 
clearly  defined,  under  posterior  jx)rtion  of  soft  dorsal;  a  conspicuous 
broad  V-shaped  blotch  at  base  of  caudal,  the  apex  directed  forward;  a 
faint  dark  streak  from  eye  forward  to  tip  of  mandible,  and  a  cross 
bar  behind  eyes,  continued  faintly  on  to  cheek;  vspinous  dorsal  with  a 
small  dark  spot  on  anterior  and  1  on  posterior  spines;  rays  of  soft 
dorsal  and  caudal  with  dusky  markings  so  arranged  as  to  form  fine 
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cross  bars;  terminal  half  of  pectorals  finely  cross-barred,  the  proximal 
half  plain,  with  a  large  dusky  blotch  on  extreme  base;  anal  very 
faintly  barred;  vcntrals  unmarked.  Sea,  off  Robben  Island;  one 
specimen  52  mm.  long,  dredged  in  10 fathoms. — (Jordan  and  Gill)ert.) 

A  second  specimen  sent  us  from  Aniva  Bay,  Sakhalin,  was  collected 
by  Dr.  Peter  Schmidt  of  the  Museum  of  St.  Petersburg. 

(Named  for  Dr.  Leonhard  Stejneger,  curator  of  reptiles  and 
batracheans  in  the  U.  S.  National  Museum.) 

0.  TRIGLOPS  Reinhardt. 

TriijUrps  REiNHAKirr,  Vid.  Selsk.  Natur.  Math.  Afli.,  V,  18:^2,  p.  52  (pingeli). 

Body  rather  elongate,  the  tail  very  slender.  Head  small  and  com- 
pressed. Mouth  moderate;  villiform  teeth  on  jaws  and  vomer,  none 
on  the  palatines;  ]>reopercular  spines  4,  small,  simple;  head  prickly, 
but  without  scales;  a  row  of  enlarged  plate-like  scales  along  the  lat- 
enil  line;  a  similar  row  above  it  at  the  base  of  the  dorsal  fin;  the  space 
between  these  densely  j)rickly;  lower  half  of  l)ody  crossed  at  short 
intervals  ]}y  tniiisverse  undulating  folds  of  skin,  the  edge  of  the  fold 
with  minute  rough  scales,  causing  it  to  appear  sharph'  and  finely  ser- 
rate, thes<»  cross  folds  lieing  really  formed  by  branches  of  the  lat<?ral 
line.  Gill  membranes  united,  free  from  the  isthmus;  a  distinct  slit 
behind  last  gill.  Dorsal  spines  rather  high  and  slender;  venti*alsl,  3. 
Arctic  seas. 

{trl(/Ja;  cot/-^  appearance;  tlu»  transverse  folds  resembling  the  latt^i-al 
plat<\s  of  Trlf/hi,) 

9.  TRIGLOPS  BEANI  Gilbert. 

TrujlopH  pingeli  Bean,  Proc.  V.  S.  Nat.  Mu8.,  1888,  p.  :^55,  not  of  ReinharcH; 
Plover  Bay,  Sil>eria. 

Trig/ojts  hcdni  (Jilbekt,  Kept.  U.  S.  Fish  (>)mm.,  1893  (1896),  p.  428,  pi.  xxviii, 
fijr.  2;  Aleutian  Inlands,  Bristol  Bay,  at  Alhitrtm  stations  3214,  3217,  and 
many  others,  in  7i  to  42  fathoms. — Jordan  and  (tilbert,  Rept.  V.  S.  Fur 
SealV  omm.,  Ill,  1898,  p.  455;  8t.  Paul  I.,  Robben  I.,  Karluk. 

Head  3f  toHjf;  depth  0;  snout  longer  than  eye,  *i^\  io  3^  in  head; 
eye  81:  to  8|;  1).  X  or  XI-23  to  tiO;  A.  24  Xo  26;  C.  12;  P.  18;  V.  I, 
3;  lateral  line  4S  to  50;  branchiostegals  0.  Body  heavy  at  shoulders, 
tapering  rapidly  to  slender  eaudal  peduncle;  depth  of  caudal  peduncle 
one-fourth  its  length  from  base  of  last  dorsal  ray;  greatest  width  of 
head  slightly  less  than  its  depth,  its  lower  profile  straight,  the  upper 
descending  in  a  gentle,  even  curve;  mouth  nearly  horizontal,  the  max- 
illary almost  reaching  vertical  from  middle  of  eye,  2J  to  2i  in  head; 
villiform  teeth  on  jaws  and  vomer,  none  on  palatines;  supraorbital  rim 
slightlj  elevated,  a  groove- like  depression  behind  it;  interorbital  space 
rather  wide,  forming  a  shallow  groove,  \is  width  3^  to  5  in  diameter 
of  orbit;  occipital  ridges  obsolete,  a  faint  trace  of  them  sometimes 
present,  never  ending  in  a  spine;  operclo  wnth  4  spinous  points,  the 
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lowermost  directed  downward  and  forward,  the  others  radiating 
downward  and  l)ackward.  .  Branch iostegal  membranes  broadly  united, 
free  from  the  isthnms.  Longest  dorsal  spine  3^^  to  4  in  head;  base  of 
spinous  dorsal  li%  to  H  in  head;  of  soft  dorsal  2 J  to  3  in  length  of 
head  and  body;  length  of  base  of  anal  2V*ir  ii^  head  and  body;  caudal 
slightly  emarginate,  2|V  in  head.  Head  and  upper  part  of  body 
densely  covered  with  very  tine  prickles,  umch  liner  than  in  Trujlops 
i^ceptlcm;  lower  side  of  head,  the  maxillaries,  and  a  narrow  strip 
along  the  lower  side  of  cheek  naked;  the  usual  series  of  enlarged 
prickles  along  the  base  of  dorsals;  lateral  folds  few  in  number,  scarcely 
exceeding  the  scutes  of  the  lateral  line;  they  leave  a  wide,  naked  strip 
along  the  base  of  anal  and  do  not  encircle  the  caudal  peduncle  below; 
breast  with  5  or  (>  cross  folds  similar  to  those  on  the  sides,  the  scales 
along  margins  of  folds  very  small,  those  of  successive  folds  widely 
separated,  not  overlapping  as  in  TrhjJop,^  sceptlvus.  Color  light  olive 
brown  above,  whitish  on  lower  parts  of  sides  and  below;  the  breast 
and  belly,  including  area  in  front  of  pectoi-als,  silvery;  back  crossed 
with  4  saddle-shaped  black  blotches,  most  distinct  in  the  males;  the 


Fig.  8.— TRUtLops  bka.ni. 

first  of  these  under  the  middle  of  the  spinous  dorsal  and  extending 
obliquely  forward  to  the  upper  axil  of  pectorals,  the  second  and  third 
under  the  soft  dorsal,  narrowing  rapidly  downward  to  lateral  line, 
the  fourth  on  the  l)ack  of  caudal  peduncle.  In  males,  the  lower 
ends  of  these  cross  bars  are  connected  bv  a  narrow  lengthwise  jet- 
black  streak,  extending  from  shoulder  below  lateral  line  nearly  to  base 
of  caudal,  the  narrow  intervail  between  this  streak  and  lateral  line 
occupied  by  a  l)right  silvery  streak,  interrupted  by  the  cross l)ars;  a 
black  blotch  at  base  of  upper  and  one  at  base  of  lower  caudal  ra\'s;  a 
small  black  spot  near  tij)s  of  the  outer  caudal  rays,  the  fin  otherwise 
unmarked;  an  indistinct,  dusky  ])lot€h  below  the  eye,  and  a  dusky 
streak  along  under  side  of  suborbital  stay,  ext4>nding  forward  along 
the  margin  of  the  pr(»orbital  to  tij)  of  snout;  a  ])lotch  on  middle  of 
maxillary  and  upper  lip;  front  of  lower  lip  dusky;  a  dark  blotch  on 
opercle,  and  a  dusky  bar  on  l)ranchiostegal  membranes.  In  the  females 
the  general  pattern  of  coloration  is  the  same,  but  the  darker  markings 
are  less  distinct,  and  the  black  lateral  streak  of  the  males  is  represented 
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}>y  a  disconnected  series  of  irregular,  dark  blotches  and  vermiculations. 
In  both  sexes  the  dorsals  and  pectorals  are  crossed  by  narrow,  dusk^y 
bars,  formed  by  series  of  dark  streaks  on  the  rays;  mouth  whitish, 
gill  cavity  silvery  white,  with  the  exception  of  the  lining  of  the  oper- 
cle  and  the  outer  half  of  branchiostegal  membranes,  which  are  dusky. 
This  is  the  Pacific  representative  of  the  Atlantic  TrigJ<>ps pingdi^  froin 
which  it  differs  in  the  greater  slenderness  of  the  body,  particularly  of 
the  caudal  peduncle,  in  the  somewhat  smaller  eye,  the  more  pointed 
snout,  the  less  tine  subdivision  of  the  lateral  folds,  the  less  complete 
investment  of  the  fins  with  prickly  scales,  and,  above  all,  in  the  peculiar 
coloration  of  the  male.  (Gilbert.)  Alaska  to  Puget  Sound  and  the 
Kurils,  taken  very  abundantly  by  the  U.  S.  Fish  Commission  steamer 
AJUjatrom  at  stations  located  both  north  and  south  of  the  Aleutian 
Islands  and  in  Bristol  Bay;  also  from  about  St.  Paul  Island  in  24  to  37 
fathoms,  ott'  Karluk  in  81  fathoms,  and  off  Robben  Island  in  18  fathoms, 
and  by  the  present  writers  in  Puget  Sound  and  the  Gulf  of  (Jeorgia, 
the  depths  ranging  from  Vd\  to  42  fathoms;  specimens  82  to  140  mm. 
in  length  also  taken  in  Plover  Bay,  Siberia. 
(J^Jamed  for  Dr.  Tarleton  Hoffman  Bean.) 

lO.  PRIONISTIUS  (Bean). 
PrionistiuH  Bean,  Proc.  U.  8.  Nat.  Muh.,  1888,  p.  355  {inareUtuf). 

This  genus. is  nearly  related  to  7ri(/l(/ps^  from  which  it  differs  in 
the  absence  of  a  series  of  enlarged  scutes  along  each  side  of  base  of 
dorsal  fins,  in  the  elongation  of  the  body,  in  the  dorsal  and  anal  fins, 
and  in  the  emarginate  caudal  fin.  Preopercular  spines  4,  the  lower  3 
developed  as  thin,  flat  lobes.  It  agrees  with  TrigUfpH  and  Elanura 
in  all  other  important  structural  details,  including  the  exserted,  more 
or  less  produced  lower  j)ectoml  rays.     Alaska. 

{npioov^  yaw;  iariov^  dorsal  fin.) 

lo.  PRIONISTIUS  JORDANI  Schmidt. 

Elauurn  Jordan i  HviiMiiyr,  M8. ;  Peter  the  Great  Bay,  Vla*livo8tok,  Aniva  Bay, 
Sagkaliu. 

Head  3^  in  length  to  base  of  caudal;  depth  H.  Dorsal  IX-27;  anal 
27;  lateral  plates  41).  Eye  3i  in  head;  snout  3^;  interorbital  space  7i; 
maxillary  2i.  Body  deepest  at  base  of  ventrals,  tapering  evenly-  back- 
ward to  a  slender  caudal  peduncle;  very  slightly  deeper  than  wide 
behind  ])ase  of  pectomls  and  for  a  short  distance  behind  their  tips,  as 
wide  as  deep  posteriorly.  Maxillary  reaching  a  very  little  past  ante- 
rior border  of  pupil.  Jaws  even.  Teeth  very  fine,  in  narrow  bauds  on 
jaws,  in  a  narrower  band  on  vomer;  none  on  palatines.  Interorbital 
space  slightly  concave.  Nasal  spines  very  small,  but  sharp.  Edge  of 
preopercle   with   3   spines,  none   of   them   enlarged;  the   upper  one 
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inclined  a  little  upward,  the  next  downward  and  a  trifle  backward, 
the  next  downward  and  a  little  forward,  the  lowest  hooked  nearly 
straight  forward.  Top  and  sides  of  head  and  back  above  lateral  plates 
with  a  tine,  shagreen-like  covering.  Maxillaries,  mandible,  inter- 
opercle,  branch iostegal  region,  and  a  space  in  front  of  pectorals,  naked. 
Breiist  with  about  5  rough  cross  folds.  Lateral  plates  tinely  toothed 
posteriorly.  Sides  below  lateral  plates  with  oblique  folds,  which  are 
roughened  on  their  posterior  edges. 

Pectoral  with  19  rays;  the  tifth  ray  from  the  top  the  longest;  its  tip 
reaches  to  above  the  base  of  the  fifth  anal  ray.  Anal  beginning  and 
ending  a  little  behind  the  soft  dorsal.  The  third  dorsal  spine  the 
longest,  equal  to  the  length  of  snout  and  half  eye.  Longest  soft  dorsal 
rays  a  trifle  longer  than  orbit.  Dorsals  sepanited  by  a  space  etjual  to 
a  third  of  eye.     Dorsal  spine  scarcely  serrulaU\     Ventral  with  a  spine 


FlO.  9.— PRIONI8TIU8  JORDANI. 


and  8  soft  rays;  the  inner  my  the  longest,  rciU'.hirig  to  midway  })ctween 
vent  and  front  of  anal.    The  caudal  of  our  specimen  is  broken. 

Color  gray  on  back,  white  on  lower  parts;  the  indistinct  beginnings 
of  4  or  5  cross  bands  on  back;  sides  below  lateral  line,  with  several 
irregular,  large,  dark  spots;  some  indistinct  dark  bands  across  upper 
part  of  pectoral;  ventrals  and  anal  white. 

Here  described  from  a  cotype,  a  specimen  70  mm.  in  length  (No. 
7704,  Leland  Stanford  Junior  University),  collected  by  Peter  Schmidt 
at  Vladivostok,  and  sent  by  him  to  the  writers,  with  permission  to 
include  the  species  in  the  present  paper.  It  was  also  taken  in  Aniva 
Bay,  Sagkalin. 

This  species  is  between  EJanura  f<yrjieata  and  Pr!on!stuo^  mm'eUuH^ 
difl'ering  from  the  former  in  the  absence  of  enlarged  tubercles  on  back 
at  base  of  dorsal  fin,  from  the  latter  in  having  cross  folds  on  breast  in 
front  of  base  of  ventrals;  the  head  and  body  not  so  rough;  no  multifid 
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prickleH  on  head.  In  a  recent  letter.  Dr.  Schmidt  refers  the  8pet*ies  to 
Prwnistht^  and  doubts  its  distinction  from  I\  maceUui^.  The  latter 
species  is  more  slender,  more  rou^h,  and  lacks  the  cross-folds  on  the 
breast. 

(Named  for  David  Starr  Jordan,  president  of  Leland  Stanford  Junior 
University.) 

11.  HEMILEPIDOTUS  Cuvier. 

Hemilepidotus  Cuvier,  R^ne  Aniin.,  2d  ed.,  II,  1829,  p.  165  {hemilepidotm) . 
Temnistia  Richardson,  Fauna  Bor.-Anier.,  Ill,  1836,  p.  59  (rentricotnin) . 

Body  with  2  broad  bands  of  rough,  scale-like  plates  on  each  side,  1 
along  the  side  of  the  back,  1  along  the  lateral  line,  the  upper  bands 
meeting  anttnnorly  in  front  of  dorsal;  scales  roundish,  their  upper 
and  posterior  margins  free;  skin  otherwise  naked,  the  naked  skin  thick 
and  firm;  head  naked.  Villiforni  teeth  on  jaws,  vomer,  and  palatines. 
Top  of  head  rugose,  the  ridges  low,  without  spines,  no  spines  on  supra- 
orbital rim.  Bmnchiostegals  6.  A  small  slit  behind  fourth  gill;  gill 
membranes  joined  to  the  isthmus  anteriorly  but  forming  a  rather 
broad  fold  across  it;  preopercular  spines  simple,  strong.  Dorsal  fins 
connected,  the  first  long,  with  strong  spines,  emarginate,  the  first  3 
spines  shorter  than  those  which  follow ;  ventrals  I,  4.  North  Pacific, 
in  shallow  water. 

(V/zi,  half;  XeTtidojto^^  scaled.) 

II.  HEMILEPIDOTUS  GILBERTI  Jordan  and  Starks,  new  species. 

(WuH  trachnmiH  Pallas,  Zoogr.  Rosso-Asiat.,  Ill,  1811,  p  1.*^  (larger  8pe<*imen 
brought  from  the  Kuriiea  by  Joseph  Billingi^,  not  type,  wliich  is  spotted 
underneath,  and  came  from  "shores  of  America'*). 

Head  2f  in  length  without  caudal;  depth  3|.  Dorsal  lU,  VllI-22 
or  23;  anal  19.  Band  ot  scales  on  bat^k  in  4  transverse  series,  in  77 
longitudinal  series.  Eye  3^  in  head;  maxillary  2^;  snout  4;  inter- 
orbital  5i. 

Body  rapidly  tapering  and  very  slender  posteriorly.  Anterior  pro- 
file from  first  dorsal  spine  to  eyes  straight;  superorbital  rim  produced; 
a  notch  between  eyes  and  produced  premaxillary  processes;  profile  in 
front  of  nasal  spines  straight  and  steep  to  tip  of  snout.  Mouth  rather 
large,  very  little  obli(|ue,  the  maxillary  reaching  to  posterior  rim  of 
pupil;  lower  jaw  included.  Teeth  in  very  wide  bands  on  jaws,  pala- 
tines, and  vomer;  wider  at  front  of  jaws  than  at  sides;  wider  on  pre- 
maxillaries  than  mandible;  about  as  wide  on  palatines  as  on  front  of 
mandible.  Interorbital  rather  deeply  concave,  a  pair  of  parallel 
ridges  at  the  middle  with  a  channel  between  them;  width  of  int<^ror- 
bital  space,  two- thirds  of  eye.  Nasal  spines  mther  long  and  sharp. 
Edge  of  preorbital  with  4  spines;  the  two  upper  ones  the  largest,  about 
equal  in  length;  the  upper  one  directed  upward  and  backward;  tiie 
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next  below  backward  and  slightly  upward;  the  next  very  much 
smaller,  directed  backward,  a  wider  space  between  it  and  the  next  than 
between  the  others;  the  next  is  hooked  forward.  Opercle  with  a  flat 
spine  at  the  end  of  a  ridge.  Two  spines  on  edge  of  subopercle,  the 
upper  one  behind  and  just  above  the  next  to  the  top  preopercular 
spine;  the  lower  one  at  union  of  subopercle  with  interopercle.  A 
sharp  spine  on  clavicle  projecting  just  below  opercular  flap;  a  shorter 
blunter  one  on  posttemporal  just  above  opercular  flap.  A  long, 
thin  flap  on  end  of  maxillary;  a  short  one  on  upper  posterior  margin 
of  eye;  a  very  small  one  at  nape. 

Distance  of  first  dorsal  spine  from  tip  of  snout  equal  to  eye  and 
postorbital  part  of  head;  the  first  spine  2f  in  head;  the  third  4;  the 
fourth  2f ;  the  last  and  next  to  the  last  5^.  The  soft  dorsal  higher 
than  the  spinous,  the  third  ray  2i  in  head;  the  mys  hold  their  length 


FlO.  10.— HEMILEPIDOTU8  OILBSRTI. 

with  but  little  decrease  to  the  sixth  from  th(»  lust  where  they  abruptly 
and  rapidly  decrease,  the  sixth  from  th(»  last  projecting  past  the  tips 
of  the  others  in  the  reclined  tin.  Pectonil  reaching  to  opposite  base 
of  second  or  third  anal  ray;  it  has  17  m3's,  the  fifth  from  the  top  the 
longest,  IJ  in  head.  Ventrals  nearly  reaching  vent:  the  rays  I,  4. 
Anal  rays  slender,  the  membrane  leather  deeply  incised;  the  fourth 
ray  3  in  head.  Caudal  truncate  or  slightly  rounded,  its  length  1 J  in 
head. 

Color  in  spirits  slightly  dusky  above,  white  below,  crossed  by 
blackish  bars,  irregular  in  shape  but  the  same  shape  in  both  of  our 
specimens;  head  dusky  between  darker  spots;  tip  of  snout  dark;  a 
light  streak  behind,  a  dark  blotch  below  eye;  a  dark  spot  on  first  2 
dorsal  spines,  a  dark  cross-bar  under  second,  third  and  fourth   spines 
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of  second  portion  of  dorsal,  running  up  on  fin  and  spreading  out, 
occupying  greater  portion  of  second  part  of  dorsal,  below  it  runs 
down  to  behind  pectoml  base;  a  spot  under  front  of  soft  dorsal  run- 
ning down  to  lateral  line  where  it  is  widely  forked;  the  forks  slender 
and  running  to  lower  part  of  sides;  the  next  bar  under  middle  of  soft 
dorsal,  running  up  on  fin,  the  next  under  last  part  of  soft  dorsal, 
widely    forked    below,    the    posterior    fork   running   across    caudal 
peduncle  and  meeting  its  fellow  of  the  opposite  side  below;  the  light 
interspaces  continued  on  spines  to  their  tips,  on  soft  rays  on  basal 
third  or  fourth;  a  black  bar  across  base  of  caudal  followed  by  a  wider 
white  bar;  a  slightly  narrower  black  bar  just  behind  middle  of  caudal, 
then  a  very  narrow  white  bar,  then  a  very  narrow  dark  bar,  and  the 
tips  of  the  rays  white;  anal  crossed  obliquely  by  2  or  3  dusky  bars; 
pectoral  dusky;  tips  of  rays  lighter  and  a  lighter  bar  across  middle  of 
rays;  ventrals  white. 
The  following  note  was  taken  from  this  specimen  when  it  was  fresh: 
Clear  light  olive  green;  mottled  with  white  and  dusky,  becoming  abruptly  pink- 
ish white  below;  bars  dusky  olive  abtwe,  dusky  red  below;  greenish  below  eye; 
lower  side  of  head  pearly;  fins  all  faintly  washed  with  pinkish  red;  the  pectoral 
pink,  whitish  and  blackish;  ventral  plain  white,  very  faintly  shaded. 

The  above  description  is  from  the  type,  a  female.  A  cotype,  a 
male,  shows  the  following  differences:  First  dorsal  spine  2^  in  head; 
the  third  S^V;  ventrals  verj'  long,  reaching  past  tip  of  pectoral  to 
fifth  or  sixth  anal  ray.  The  interspaces  between  bars  are  white  and 
the  bars  are  darker;  the  head  is  white  except  at  dark  spots  as  described 
for  the  female;  the  ventrals  regularly  and  conspicuously  spotted  with 
black  on  the  rays,  each  ray  with  9  or  10  black  spots  equal  in  size  to 
the  interspaces;  a  very  few  scattered  dusky  spots  on  belly;  the  dusky 
on  pectoral  broken  up  into  4  or  5  inconspicuous  bars  across  rays. 

The  following  note  was  taken  from  this  specimen  when  fresh: 

Light  translucent  olive  tinged  with  violet;  head  tinged  with  purplish;  lips  with 
yellowish;  black  spot  below  eye  with  golden  green  spots  around  it;  lower  side  of 
head  pink;  bars  on  side  reddish  brown;  dorsal  mottled,  orange,  black,  and  whitish; 
caudal  flesh  color  barred  with  dark  red;  pectoral  scarlet  orange  and  whitish;  ven- 
trals yellow,  spotted  with  black. 

This  species  differs  from  Ilemilepidotus  jordani  chiefly  in  hav^ing  a 
larger  eye  (which  is  much  longer  than  snout),  a  blunter  snout,  and  in 
being  smoother  on  sides  of  head  and  somewhat  differently  colored. 

The  type  is  a  female  from  Hakodate,  235  mm.  in  length,  and  is 
numbered  7440,  Ichthyological  Collections,  Leland  Stanford  Junior 
University  Museum.  A  cotype  is  No.  50916,  U.S.N.M.  The  speci- 
men from  the  Kuriles,  mentioned  by  Pallas,  apparently  belongs  to 
this  species,  which  is  readily  distinguished  from  the  two  species  found 
in  Bering  Sea,  ITinniJepidotus  hem  llepi dolus  and  IL  jordani^  by  the 
immaculate  belly,  greater  number  of  dorsal  rays,  and  large  eye. 

(Named  for  Charles  Henry  Gilbert.) 
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12.    ENOPHRYS  Swainson. 
Eru/phrys  Svvajnson,  Claas'n  Fishes,  II,  1839,  p.  271  {claiiger). 

Body  short  and  thick,  depressed  anteriorly.  Head  very  lar^e, 
mailed  al)ove  with  rugose,  bony  plates;  a  series  of  large,  rough,  bony 
plates  along  lateral  line,  each  with  a  sermted  keel  or  spine;  no  scales. 
Teeth  in  villiforni  bands  in  jaws  and  on  vomer,  none  on  jmlatines; 
preopercle  with  a  strong,  straight  spine  which  reaches  be3'ond  front 
of  dorsal;  suborbital  stay  broad,  externally  bon}';  gill  membranes 
joined  to  the  isthmus,  not  forming  a  fold  across  it;  a  slit  behind 
fourth  gill.  Dorsal  fins  separate,  the  anterior  short,  not  notched; 
anal  short.  Intestinal  canal  elongate.  Herbivorous,  feeding  chiefly 
on  alga\     North  Pacific. 

(fV,  on:  o(ppvg^  eyebrow.) 

12.  ENOPHRYS  CLAVIGER  (Cuvien^nd  Valenciennes). 

Cottus  cUivUjcr  OrviKR  and  V^alenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  195; 
Kamchatka  (Coll.  M.  Colk'e).— (itJNTiiER,  Cat.,  II,  1H7. 

(Minn  eleganH  iiKAYy  in  Ciivier  and  ValencieniieH,  Hist.  Nat.  Pois8.,  IV,  1829, 
p.  195;  same  type. 

Enophrtjs  cUiviger  Jordan  and  Gilbert,  Synojwis,  1883,  p.  711.— Gilbert,  Kept, 
r.  S.  Fish  Comin.,  189.?  (1896),  p.  426. — Jordan  and  Gilbert,  Kep.  Fur 
Seal  Conini.,  Ill,  1898,  p.  4o8,  i)l.  lv;  Robl)en  Island.— Jordan  and  Ever- 
MAXN,  Fish  N.  and  M.  Am.,  II,  1898,  p.  1938;  Bristol  Bay. 


Fm.  11,— K!ffi»FJfinf»  i^avmiiii 

Head  L>ii;  depth  8|;  D.  VUI-14;  A.  12;  P.  IG;  lateral  line  with 
35  plates.  Preorbital  with  2  strong  spinous  projections,  which  over- 
lap the  premaxillary  in  closed  mouth.  Interorbital  space  deeply  chan- 
neled, the  orbital  rim  raised  posteriorly  into  a  blunt  spinous  tubercle. 
A  small,  spinous,  occipital  tubercle,  behind  which  rises  a  high,  sharp 
nuchal  ridge,  which  is  highest  posteriorly  and  has  its  upper  edge  finely 
toothed.  No  cirri  on  top  of  head.  Upper  preopercular  spine  long, 
simple,  reaching  beyond  head  to  fourth  or  fifth  plate  of  lateral  line; 
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below  it  8  short,  strong  spines,  the  lowermost  directed  downward  and 
forward;  outer  surface  of  the  upper  spine  with  8  or  4  low,  finely  ^ser- 
rated  ridges,  its  inner  edge  smooth,  without  accessory  cusps  or  spin- 
ules;  opercular  ridge  high,  serrate;  2  sharp  spines  on  anterior  angle 
of  subopercle;    top  and  sides  of  head  rough,  with  minute  spinous 
points;   preoperde  and  lower  jaw  with  numerous  short  filaments,  a 
longer  one  on  end  of  maxillary.     Body  entirely  covered  with  minute 
prickles,  which  invest  also  the  abdominal  region;  those  a>>ove  lateral 
line  longest  and  most  thickly  placed;  lateml  line  with  a  series  of  plates 
similar  to  those  in  K  hkon^  each  surmounted  by  a  sharp  spine;  lateral 
line  with  2  curvn^s,  approaching  l)ack  most  nearly  at  end  of  spinous 
and  at  end  of  soft  dorsal;  man}'  conspicuous  white  filaments  scattered 
over  sides  below  lateral  line.      Dorsals  entirely  separate,   the  free 
interspace  as  wide  as  pupil.     Eye  larger  than  interorbital  width  4f  in 
head.     Dusky  above,   with  faint,  darker   crossbars;   light  l)elow;  2 
black  blotches  on  cheek;  some  faint  dusky  V-shaped  prolongations  of 
the  coloration  of  the  back  down  toward  base  of  anal  fin;  fins  indis- 
tinctly cross-banded;  a  dark  area  at  base  of  j^ectoml,  a  narrow  oblique 
dusky  crossbar  on  base  of  caudal  fin.     Here  descril)ed  from  a  speci- 
men taken  at  Robben  Island,  151  mm.  long.     Known  also  from  Bristol 
Bay,  Alaska,  and  from  Kamchatka. 
(rlaris^  key;  r/r/Y>,  T  ))ear.) 

13.  CERATOCOTTUS  Gill. 

CeratocoUwt  ihiAj,  Prtx*.  Ac.  Nat.  Sci.  Phila.,  1859,  p.  1(>5  (dicermis). 

This  genus  is  very  close  to  Enophryx,,  from  which  it  dift'ers  in  hav- 
ing the  long  preopercular  spine  armed  al)ove  with  recurved  hooks  or 
antler-like  processes.     Bering  Sea. 

{Kipag^  horn;    Cofti^^.) 

a.  Interorbital  width  7  in  head,  much  narrower  than  distance  between  parietal 

ridges;  eye  1 1  in  superior  postorbital  part  of  head dlceraw%  13. 

(ui.  Interorbital  width  4  in  head,  as  wi<le  as  ^^listance  In^tween  j)arietal  ridge^^;  eye  1{ 
in  su|>eri()r  iM)storbita,l  part  of  head ruimiyeij  14. 

13.  CERATOCOTTUS  DICERAUS  (PaUas). 

(httuH  (JiccrnuH  Pallas,   Nov.   Act.   Petropol.,  1783,  p.  354,   ]>L  x,  fij?.  7;  Petro- 

paulski,  Kamchatka  (Coll.  Steller). — CrviER  and  VALENriKNNES,  Hist.  Nat 

Poiss.,  IV,  1829,  p.  189.— GfNTHER,  Cat.,  II,  p.  189. 
('emt(K'ot(m  direratis  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1859,  p.  1(>5;  18(U,  p.  167.— 

Jordan  and  Gilbert,  Rept.  1^  S.  Fur  Seal  Coinin.,  Ill,  1898,  p.  458,  pi.  lvi; 

Robben  I.,  Petropaulsky,  Bc^rino:  I. — Jordan  and  Evermann,  Fish.  N.  and 

M.  Anier.,  1898,  p.  1940;  Herendeen  Bay,  Roblx»n  Island. 
Enophrys  dirrram  J ouDAJi  and  Gilbert,  Synopsis,  1883,  p.  711. — (Jilbert,  Rept 

U.  S.  Fish  Comm.,  1893  (1890),  p.  420. 
SyiHiurna  cerrns  TiLEsirs,  Mem.  Ac.  Petersb.,  Ill,  1811,  ji.  278,  pi.  xiii;  Petro- 

paulski.     (Coll.  Steller.) 
Coltiis  steWri  Blocii  and  Schneider,  Syst.  Ichth.,  1801,  p.  63;  after  Stelle 
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I).  VII-14;  A.  10;  C.  12;  P.  17;  V.  I,  3.  The  head  large,  wider 
than  deep  or  long;  the  ridges  higher  and  very  rough;  orbital  ridges 
elevated,  continued  Imckward  toward  the  nape,  the  occipital  ridges 
^^barp  liehind;  upper  preopercular  spine  very  long,  rough,  nearly  two- 
thinls  as  long  as  head,  reaching  middle  of  spinous  dorsal,  with  G  or 
1  strong  recurved  hooks  or  serrations  on  the  upper  edge;  lower 
preopercular  spines  sti-ong;  operclewith  a  longitudinal  riband  no  dis- 
tinct spine;  lateral  line  with  a  row  of  rough,  bony  scutella,  each  with 
a  minute  central  spine;  skin  on  sides,  more  or  less  villous  or  prickly, 
with  numerous  fleshy  slips,  elsewhere  smooth.  Isthmus  wide;  a  slit 
behind  last  gill;  vomer  with  teeth;  anal  papilla  ver}'  large.     Bering 


"1^ 

FlO.  12,— rERAT(KY>mTS   DirERAIS. 

Sea,  rather  common  from  Alaska  to  Kamchatka  and  Saghalin.     One 
specimen  examined  liy  us  from  Robl)en  Island.     It  has  been  also  taken 
by  Dr.  S<-hmidt  off  Pestschuzoff,  coast  of  Korea. 
{6ig^  two;  Kspavg^  horned.) 

14.  CERATOCOTTUS  NAMIYEI  Jordan  and  Starks. 

Head^J  in  length  without  caudal ;  depth  i^f;  dorsal  VIl-18;  anal  11, 
eye  5  in  head;  interorbitiil  4;  maxillary  2i;  snout  4. 

Profile  of  head  very  uneven;  the  parietal  spines  are  produced,  leav- 
ing a  deep  notch  l)etween  them  and  first  dorstd  spine;  the  profile  is 
thence  straight  and  sloping  to  the  greatly  produced  superorbital 
rims;  in  front  of  eye  is  a  notch  foniied  l)y  nasal  spines  and  produced 
premaxillary  processes,  in  front  of  w^hich  snout  is  steep  and  straight. 
Lower  jaw  projecting;  mouth  large  and  little  oblique,  the  maxillary 
reaching  to  posterior  margin  of  pupil.  Teeth  rather  coarse,  villifonu, 
in  broad  Iwnds  on  jaw  and  vomer,  palatines  toothless.  Inti^rorbitiil 
broad  and  deeply  concave;  no  ridges  along  its  middle;  its  width  a  little 
greater  than  distance  between  parietal  ridges,  nearly  equal  to  post- 
orbital  part  of  cranium  in  a  median  line  on  top,  greater  than  length  of 
snout  measured  straight  on  a  median  line,  and  ecjual  to  snout  measur- 
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ing  the  chord  of  \t<  curve  from  union  of  premaxillaries  to  front  of 
eye.  Nasal,  preorbitiil,  and  suborbitals,  rough  surface  bone^;  the 
na^^ls  ending  in  a  prominent,  wide,  rather  sharp  spine.  PreorbiUil 
with  2  blunt  spines  on  its  lower  edge;  suborbital  stay  expanded  on 
cheek  to  a  wide,  long  plate,  but  growing  narrow  and  sharp  behind.  Pre- 
opercle  spine  long,  reaching  a  little  past  opercle  flap,  measured  along 
lower  edge  from  notch  with  sj)ine  l>elow  its  length  is  2i  in  head;  alK>ve 
it  is  armed  with  6  or  7  prominent  irregular  spines;  preopercle  below 
amied  with  3  spines;  the  lowest  slightly  the  longest,  the  top  one  at 
l)ase  of  long  spine  and  pointing  straight  back;  the  next  pointing  down- 
ward and  slightly  backward,  its  position  midway  l)etween  the  others, 
the  lowest  directed  obliquely  downward  and  forward.  Opercle  with 
a  prominent  rough  ridge  ending  l)ehind  in  a  blunt  spine;  subopen^le 


Fig.  13.— CERATOCOTTU8  NAMIYEI. 


with  2  small,  sharp,  slender  spines;  the  upper  one  on  a  level  with  top 
of  pectoral,  directed  downward  and  backward;  the  lower  one  directed 
downward.  Superior  postorlntal  part  of  head  anteriorly'  depressed 
below  surface  of  intei'or)»ital  region,  leaving  a  transverse  ridge 
behind  eyes;  nape  siniihirly  depressed,  leaving  a  transverse  ridge  at 
occiput;  the  depressed  p()storf)ital  area  bounded  laterall}"  by  straight, 
rough  parietal  ridges  whicli  end  behind  in  rough,  blunt,  but  very 
prominent  spines.  Two  small  tentacles  at  under  part  of  side  of 
mandible,  and  a  similar  one  at  symphysis;  8  at  end  of  maxillary.  A 
patch  of  scattered,  small,  acute  spines  on  the  skin  under  pectoral,  and 
a  lateral  row  of  IV2  bony  plates  along  side  of  back. 

Pectoral  extending  to  opposite  front  of  anal  or  a  little  pjist;  its  pos- 
terior !)ordei'  very  broadly  rounded;  it  has  19  rays,  the  lower  10  or 
11  swollen;  its  length  is  contained  1|  in  head.  The  distal  fifth  of 
ventrals  extends  over  the  median  point  between  their  base  and  front 
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of  anal.  Dornal  spines  long  and  slender,  the  tips  of  the  second  and 
third  crooked  and  extending  far  beyond  membrane  and  other  spines, 
the  third  spine  reaches  base  of  third  dorsal  i*ay  when  it  is  reclined. 
Fourth  dorsal  ray  2  in  head;  the  fin  high  and  rounded  in  outline; 
when  reclined  it  reaches  to  within  fourth-fifths  of  diameter  of  eye  of 
the  base  of  upper  caudal  rays.  Anal  very  high,  the  sixth  to  ninth 
equal  in  length  and  ecjual  to  postorbital  part  of  head  and  half  eye;  the 
first  ra}'  the  shortest  2}  in  head.  Caudal  truncate  or  very  slightly 
rounded.  Intromittent  organ  very  large;  thick  at  the  base,  and  as 
long  as  the  anterior  anal  rays.  Lower  part  of  side  above  anal  with 
many  small  filaments  scattered  over  it. 

Color,  gray  on  back  and  head,  profuseh'  spotted  with  dark-brown 
8pots  of  various  sizes,  larger  anteriorly,  becoming  smaller  and  lighter 
posteriorly;  the  spots  on  head  below  suborbital  stay  larger  and  closer 
than  elsewhere;  back  with  4  regular  but  not  conspicuous  crossbars; 
faint  tnu*es  of  one  under  la^t  dorsal  spines,  broad,  diffuse,  and  dusky 
under  pectoral;  more  conspicuous  one  near  each  end  of  soft  dorsal 
and  aiU'oss  })ase  of  caudal;  the  dark  color  of  back  changes  abruptly  to 
white  at  middle  of  sides;  entire  undeiparts  of  body  and  head  white; 
caudal  with  2  broad,  black  bars  containing  3  or  4  irregular  white  spot« 
across  rays;  caudal  bordered  behind  with  white;  the  white  interspace 
between  bars  is  narrow,  and  there  is  a  broader  white  space  near  base 
of  niys;  soft  dorsal  crossed  with  5  vertical  bars  obliciuely  across  the 
rays,  the  interspaces  narrower  than  the  bars,  and  white;  fin  bordered 
behind  with  white;  spinous  dorsal  ])lack,  with  3  or  4  diffused  spots; 
pectoml  Iwrdered  with  white,  the  basal  half  of  the  mys  light,  spotted  and 
mottled  with  dusky,  the  post<»rior  half  black  with  blended  white  spots 
and  streaks,  the  short  lower  swollen  rays  are  white,  the  membrane 
between  dead  })lack;  ventrals  dusky;  the  anal  is  everywhere  profusely 
spotted  with  small,  light,  gmyish  lu'own  spots,  crowded,  but  sepamted 
by  fine  white  lines;  the  spots  are  composed  of  fine  dark  points;  each 
ray  is  followed  b}^  a  row  of  7  or  S  more  conspicuous  s|X)ts  more  broadly 
outlined  with  white. 

The  tyjx^  is  a  male  from  N(»umro  in  Hokkaido,  and  is  al)out  245 
millimeters  in  length.  The  single  cotype  from  Soya,  west  coast  of 
Hokkaido,  is  a  dried  specimen  presented  by  Mr.  Motokichi  Namiye, 
then  curator  in  the  nmseum  of  the  Impt^rial  University  of  Tokyo. 

The  type  is  numbered  SIOT,  Ichthyological  C'oUection  Leland 
Stanford  Junior  Universitv  Museum.  The  cotype  is  numbered  501)17, 
U.8.N.M. 

(Named  for  Motokichi  Namiye.) 
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14.  TRACHIDERMUS    Meckel. 

Trachidennm  IIkckkl,  Ann.  Wiener  Mus.,  II,  1H40,  p.  159  [fn»cuiirM)\  not 
Tr(whffil4nw(,  the  cornH-t  orthography,  iisihI  by  Latreille  in  1929  for  a  genus 
of  Coleoptera. 

Unttridermichth;ffi^ii.'HAHi*»iySj  Voyage  Sulphur,  Fiflhes,  1H46,  p.  73  {arutiUtiit). 

This  geniLs  differs  from  Cotfn^s  chiefly  in  having*  a  much  depressed 
head  bearing  ridges  covered  by  a  moderati^ly  thick  «kin;  2  ridges  on 
each  side  of  top  of  head  from  liehind  eye,  diverging  }>a<'kward;  a 
ridge  on  opercle,  and  a  prominent  one  on  subor})ital  stay;  spine  at 
angle  of  prtnipercle  very  much  hooked  and  having  the  gill  m(Miil>rane 
more  narrowly  connected  to  isthmus.  It  has  teeth  on  jaws,  vomer, 
and  palatines;  branchiostegals  (J;  no  slit  behind  hist  gill  arch;  origin  of 
anal  l)ehind  middle  of  entire  length,  and  skin  usually  with  prickle.s; 
lower  pectoral  mys  simple.  Vent  ml  niys  I,  4.  Mountain  streams  of 
southern  Japan,  China,  and  the  Philipj)ines. 

{Tpaxv?,  rough;  6tp^a,  skin.) 

15.  TRACHIDERMUS    ANSATUS  (Richardson.) 

YAMA-NO  KAMI   (MOINTAIN  WITCH);  AYUKAKE. 

TiTnu'hidennaH   fin^ciatim  Hfxkel,  Ann.  Wiener  Muh.,   U,   1H40,  p.   160,  pi.   ix,. 

fijj^s.  1,  2;  Philippines. 
VAyntridennlcJdhyA  fim-'mlxLH  (tOntiiku,   Cut.   Fish.,    II,    1S()0,   p.    170,   copied. — 

IsniKAWA,  Pre).  Cat.,  1897,  p.  48;  Kii,  Shikokn,  Tokushinia. 
Cottiis  iiiu'iniitds  Sciileijel,  Fauna  Japonica,  Poiss.,  184.*J,  p.  38;  '*MerH<lu  JaiMjn** 

probably  from  Chiku^^)  Uiver,  northeast  of  Nagasaki  (not  (htttis  unnuatta* 

of  Reinhardt,  18:^;^,  a  specieH  of  lit'lxu<. ) 
Centrldennichthifs  atuHofiuH  Rkhakdjson,  Voyage  of   >ulphur,  Fishes,  1S44,  p.  74^ 

pi.  Liv,  tigs.  ^>-10;  Woo  Sung,  mouth  of  the  Yangtze. 

Head  2i  to  "21  in  length  without  caudal:  depth  5^;  dorsal  VIII-IS 
or  11»:  anal  15  to  l^*/'  eye  5^  to  o^  in  head;  interorbital  width  i\i  to  7; 

max i liar V  2 J. 

Head  and  anterior  part  of  body  depressed;  the  heud  is  nearly  twice 
as  wid<*  as  deep.  Teeth  in  moderate  })ands  on  mandible,  vomer,  and 
sides  of  premaxillary,  becoming  wide  on  front  of  premaxillary;  in  a 
narrow  line  pointed  at  each  end  on  palatines.  Lower  jaw  included; 
maxillar\'  reaching  to  posterior  margin  of  eye.  Interorbital  rather 
wide,  concave,  and  without  ridges,  contiinu)Us  with  a  wide  concave 
area  on  top  of  head  b(»twcen  ridge  from  eyes,  superorbital  run  very 
nmch  widened  posteriorly.  From  each  eye  a  pair  of  ridges  run  back- 
ward which  are  covt^red  by  moderately  thick  skin;  the  inner  ridge 
diverges  from  the  outer  one  toward  its  fellow  of  the  opposite  side  and, 
in  specimens  S  cm.  and  under  in  length,  ends  in  a  small  blunt  spine  at 

"Fill  formula' of  .'52  HiHH'imens:  22  siKH'imeus  have  H>  (l(»rsal  rays;  10  si>eeimen8 
have  18  dorsal  rayi<;  2()siM'eimenH  have  17  anal  mys;  11  s|M*eimens  have  18  anal  rays; 
1  specimen  has  15  anal  rays. 
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«u.'h  side  of  occiput;  in  larger  ones  it  becomes  lower  at  the  end  and  Ls 
not  even  an^ulated;  the  outer  ridge  runs  along  pterotic  region  and 
ends  without  a  spine.  Opercle  with  a  rather  strong  ridge,  and  a  strong 
wide  ridge  runs  along  the  sulK)rbital  stay  and  ends  at  the  upper  pre- 
operele  spine.  Nasal  spines  scarcely  developed,  not  projecting  through 
die  skin.  Pn*opercle  with  4  spines;  the  upper  larger  than  the  others 
and  very  strongly  hooked;  the  r^  next  below^  rather  blunt  and  directed 
downward  and  bac*kward,  the  lowest  one  hooked  forward.  Body  of 
the  smaller  s|K^<-imens  clovsely  covered  with  small  rough  prickles, 
the  head  with  a  few  smooth  papilla>;  in  large  specimens  the  prickles 
are  more  scattered  and  not  nearly  so  rough. 

Origin  of  anal  under  fifth  dorsal  ray,  or  midway  between  tip  of  cau- 
dal and  middle  of  eye.     Pectoral  reaches  to  front  of  anal;  it  has  18 


Fio.  14.— Trachiderjcus  ansatus. 

rays,  the  lower  lo  simple,  the  upper  ones  divided  once;  the  fifth  ray 
and  3  below  are  the  longest,  li  in  head.  Ventrals  with  one  concealed 
spine  and  4  i"ays;  their  tips  reach  half  wa^'  from  their  bjise  to  front  of 
anal.  Origin  of  spinous  dorsal  a  little  in  front  of  tij)  of  opercular  flap, 
\U  base  IJ  to  2  in  head,  its  longest  spines  three-fourths  of  length  of 
longest  soft  rays;  the  soft  rays  behind  the  third  or  fourth  are  sulMMfual 
in  length  to  within  a  like  numl)er  from  the  posterior  end.  C'audal 
somewliat  rounded;  its  length  2^  in  head. 

Color  grayish  brow^n  on  back,  white  })elow,  back  and  sides  crossinl 
hv  5  vslightly  obliijue  crossbars  similar  in  position  to  those  on  C(ttfi(s 
hnlha  and  Cottti^  j)oHnx;  a  conspicuous  black  h\iv  running  forward 
from  each  eye  to  tip  of  snout,  involving  tip  of  mandible;  another  })ar 
running  from  eye  obliquel}'  ba<*kward  and  downward  across  cheek;  a 
similar  l>ar  connecting  e3'es  across  interorbital  space.  Ventrals  and 
anal  white:  other  fins  with  irregular  cross  lines,  formed  by  light-brown 
spots  on  rays;  a  dark  spot  on  base  of  pectoral  and  first  1^  or  4  spin«^s 
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of  dorsal  with  a  large  black  spot.  All  of  these  markings,  but  espe- 
cially the  crossbars,  more  conspicuous  in  the  young. 

The  following  color  note  was  taken  from  a  fresh  specimen:  A  ver- 
tical bar  of  deep  scarlet  with  yellow  dashes  on  the  skin  under  preo|KM-cle 
partly  covered  by  that  bone,  this  bar  extending  on  upper  branchioste- 
gal  rnys.     Fins  and  body  light  and  dark  olive. 

Numerous  specimens  of  this  species  taken  in  the  Chikugo  River  at 
Kurume,  the  largest  125  mm.  in  entire  length.  It  is  said  to  be  abun- 
dant in  mountain  streams  of  Kiusiu  in  company  with  Bryttomis 
I'mraifiefmrL  The  long  description  of  CentrldenttlehtyH  a7)satu^  by 
Richardson,  from  the  Yangtze  seems  to  agree  closely  with  our  speci- 
mens. lt«  bright  scarlet  head  markings  are  very  conspicuous  in  life. 
Track idt nniw  fim^lafn^  Hechel,  from  the  Philippines,  seems  to  be 
closely  related,  but  is  probably  not  the  same  fish. 

The  specimen  here  figured  has  a  smaller  number  of  anal  i*ays  than 
usual. 

(aAsatus^  jug-handled,  from  the  curved,  preopercular  spine.) 

15.  COTTUS  (Artedi)  Linnaeus. 

CoUm  Artedi,  (ienera  Pieciuni,  1738,  p.  49. 

Voitm  LiNN.Krs,  Syst.  Nat.,  X,  1758,  p.  264  (gobio). 

Pegedtctis  UxFisist^nvEy  Iclith.  Ohiensis,  1820,  p.  85  (ictalops). 

Cottopsix  GiHAiw,  Proe.  Bost.  Soc.  Xat.  Hist.,  Ill,  18.=>0,  p.  303  (asper). 

Potamocottm  i\ ILL,  Proc.  Bost.  Soc.  Xat.  Hist.,  VIII,  1861,  p.  40  {panctnlatm) . 

Tauridea  Jordan  and  Rice,  Man  Vert.  K.  U.  S.,  2d  Ed.,  1875,  p.  255  (ricei). 

Fre.^h  water  .sculpins.  Body  fusiform.  Head  feebly  armed;  .skin 
smooth  or  more  or  less  velvety,  its  prickles,  if  present,  not  bony  or 
scale-like;  villiform  teeth  on  jaws  and  vomer,  and  sometimes  on  pala- 
tines. Gill  openings  sepanited  by  a  wide  isthmus,  over  which  the 
membranes  do  not  form  a  fold;  no  slit  behind  fourth  gill.  Branchi- 
ostegals  6;  suborbital  stay  flat,  without  a  ridge,  no  ridges  on  opercle. 
Dorsals  nearl}^  or  quite  separate,  the  first  of  6  to  9  slender  spines;  ven- 
trals  moderate,  each  with  a  short  concealed  spine  and  4  soft  rays;  pec- 
toral rays  usually  all  simple,  lower  ones  always  so.  Lateral  line 
present  usually  more  or  less  chain -like,  sometimes  incomplete.  Pre- 
operde  with  a  simple  spine  at  its  angle  which  is  usually  curved 
upward,  its  base  more  or  less  covered  !)y  skin,  very  rarely  obsolete; 
usually  2  or  3  spines  turned  downward  below  this;  subopercle  usually' 
with  a  concave  spine  turned  downward.  Vertebra^  10+28=33;  pylo- 
ric cicca  about  4.  Fishes  of  small  size,  inhabiting  clear  waUM's  in  the 
northern  parts  of  Europe,  Asia,  and  America.  The  species  are 
extremely  numerous,  and  are  very  difficult  to  distinguish,  all  being 
very  similar  in  form,  coloration,  and  habits.  The  Miller's  Thumb,  or 
Blob,  in  Japan  called  Kajika,  is  found  in  most  streams  and  lakes  where 
trout  occur,  and  it  is  one  of  the  most  destructive  enemies  of  the  trout, 
devouring  its  eggs  in  great  numbers. 
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{Cottus;  KOTTog^  an  old  name  of  the  European  Miller's  Thumb,  Cot- 
tu^  (johio^  Linnteus,  from  Korra  head). 

«  PwJEDKTus.  Preopercular  spines  4;  palatine  teeth  present,  D.  VIII-14  or  15;  A, 
13  or  14 1 kazika\  16. 

a«CoTTi'8.  Preopercle  with  but  one  distinct  spine;  palatine  teeth  obsolete,  D.  VIII- 
16  to  18;  A,  1 1  to  13 polliu:,  1 7. 

i6.  COTTUS  KAZIKA  Jordan  and  Starks,  new  species. 

Head  2ii  in  length  without  caudal;  depth  4f .  Dorsal  VIlI-14  to  16; 
anal  13  to  15;  ventral  I,  4.  Pores  of  lateral  line  28;  eye  4]}  in  head; 
interorbital  (bone  only)  8;  maxillary  2J^;  snout  4;  height  of  caudal 
peduncle  4i  to  5. 

Body  deepest  at  shoulders;  head  somewhat  depressed,  the  snout  nai*- 
row;  a  notch  in  profile  at  front  of  eyes.  Mouth  rather  large;  the  maxil- 
lary reaching  to  below  ix)sterior  uiargin  of  pupil;  lower  jaw  included 


Fig.  16.— Cottus  kazika. 


or  even  with  upper.  Teeth  in  broad  bands  on  jaws,  vomer,  and  palatines; 
those  on  palatines  in  bands  as  wide  as  on  vomer  and  equally  conspicu- 
ous, somewhat  coarser  than  those  on  jaws.  Interorbital  space  concave 
and  continuous  l)ehind  with  a  l>road  shallow  concave  area  on  top  of 
head,  which  is  between  low  inconspicuous  rounded  parietal  ridges. 
Nasal  spine  sharp;  between  them  are  the  slightlj^  produced  processes 
from  the  premaxillaries.  Edge  of  preopercle  armed  with  4  spines,  all 
sharp,  the  upper  one  very  strongly  hooked  upward,  the  next  much 
smaller,  jwinting  backward,  the  next  hooked  downward,  and  the 
lowest  pointing  forward.  A  small  sharp  spine  on  lower  anterior  end 
of  subopercle  directed  forward. 

Proc.  N.  M.  vol.  xxvii— 08 18  ^  I 
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Fin  formulae  of  7  «peoiniens:  5  specimens  have  15  dorsal  rayn;  1 
has  16;  1  has  14;  3  specimens  have  14  anal  rays;  2  have  13;  2  have  15. 
Longest  dorsal  spine  5  in  head;  longest  soft  ra}"  3;  tips  of  la*<t  dorsal 
rays  not  nearly  reaching  base  of  caudal.  Pectoral  reaching  a  little  past 
front  of  anal;  it  has  17  rays,  the  fifth  to  the  eighth  from  the  top  the 
longest,  1|  in  head.  The  distal  fourth  or  fifth  of  v^entrals  extends  over 
the  median  point  between  their  base  and  origin  of  anal.  Origin  of 
anal  midway  between  tip  of  snout  and  distal  sixth  of  caudal.  Caudal 
truncated,  its  length  1^  in  head. 

Body  rough  with  small  prickles;  top  of  head  appearing  similar  to 
body  under  a  lens,  but  smooth  to  the  touch. 

Color  brownish  or  slate  color  on  l)ack  and  head,  under  parts  white; 
sides  crossed  with  4  conspicuous,  })lack,  oblique,  cross  bars  extending 
downward  and  slightly  forw^ard;  one  not  evident  as  the  others  under 
front  of  spinous  dorsal;  one  under  fifth  to  seventh  dorsal  rays,  grow- 
ing narrower  below  and  nearly  reaching  front  of  anal;  a  narrower  one 
under  last  dorsal  rays,  and  one  across  base  of  caudal;  the  rays  of  pec- 
toral, dorsals,  and  caudal  with  black  spots  forming  irregular  bars 
across  fins;  analandventrals  white;  lips  with  black  spots;  chin  dusky. 
Small  specimens  show  a  white  crescent  on  nape  in  front  of  dorsal,  the 
bars  more  conspicuous,  and  the  interspaces  lighter,  sometimes  white 
immediately  behind  bars  from  dorsal  to  lower  parts. 

This  species  differs  from  Uranidea  ndntl  (Hilgendorf)  and  Uranidea 
dyhmcslcH  (Hilgendorf)  in  having  the  ventral  rays  I,  4,  in  having  4 
preopercular  spines  rather  than  3,  and  in  having  teeth  on  the  palate; 
from  the  former  in  having  a  large  head,  nasal  spines  developed,  ven- 
ti*als  not  nearly  reaching  to  anal  and  much  shorter  soft  dorsal;  from  the 
latter  in  having  the  height  of  head  much  less  (5  to  b\  rather  than  3^  in 
length,  without  caudal),  in  having  fewer  pores  in  lateral  line  and  in 
color,  the  conspicuous  cross  bars  not  being  described.  Hilgendorf 
describes  7  anal  rays  for  U,  dyhowskil^  which  number  is  doubtless  a 
misprint.  Four  specimens  taken  in  the  streams  at  Niigata  and  at 
Tsuruga;  the  largest,  the  type,  is  9  cm.  in  length,  the  smallest  6  cm. 

The  type  is  numbered  7705,  Ichth3'ological  Collections,  Leland  Stan- 
ford Junior  Universit}^  Museum,  and  is  from  Niigata,  where  it  was 
obtained  by  Mr.  Eitaro  liijima,  a  student  in  Stanford  University. 
Cotypes  are  numbered  50918,  U.  S.  N.  M. 

{kaj'ika^  the  Japanese  name  of  riv^er  sculpins.) 
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17.  COTTUS  POLLUX  Gttnther. 
KAJIKA. 

CnttuH  polhu-  (itJNTHER,  Aiui.  an<l  Mag.  Nat.  Hist,  1873,  [>.  240;  Otarii  in  Hok- 
kahlo  (Ishikari  Kiver). — Isiiikawa,  Prel.  Cat.,  1897,  i>.  42;  Tokazu  River. 

CottiiH  hUijewhtrfi  Steindachnek  and  Doderlein,  Beitriige  zur  Kennt.  der  Fisciie 
Japan'H,  III,  1884,  p.  40;  IV,  pi.  iv  (near  Tokyo,  probably  Tana  R.).— 
IsniKAWA,  Prel.  Cat.,  1897,  p.  48;  THUgaru,  Hzen,  Iwanhiro,  Sbiinotmiki, 
C'hicliilm,  Yamashiro,  Kai,  Kamo  R.,  Katsura  R.,  Tokyo. 

Head  8^  to  8|  in  length  witliout  caudal;  depth  5  to  5^.  D.  VIII 
or  IX-IB  to  18;  anal  11  to  13.  Eye  5  in  head;  maxillary  2  to  2|  in 
head;  interor})ital  width  \  of  eye;  bone  only  ^  in  eye. 

Body  slender  and  head  rather  small.  Teeth  in  moderate  bands  on 
jaws,  narrower  on  vomer;  palatines  toothless.  Lower  jaw  included. 
Maxillary  variable  with  size;  in  the  smaller  examples  (10  cm.  long)  it 
does  not  reju'h  past  posterior  margin  of  pupil;  in  the  larger  ones  (14 
cm.  long)  it  reaches  to  posterior  border  of  eye.  Preoperclc  with  but 
one  small  hooked  spine,  usually  covered  by  the  skin;  subopercle  with 
a  very  small  spine  at  its  anterior  lower  end.  Interorbital  concave;  top 
of  head  evenly  rounded. 

Length  of  ventrals  variable;  in  the  large.st  examples  they  nearly 
always  reach  to  or  cover  the  vent;  in  the  smaller  ones  they  sometimes 
reach  to  vent  or  sometimes  to  end  within  a  distance  of  vent  equal  to 
the  diameter  of  the  eye.  Pectoral  reaches  to  opposite  front  of  anal, 
iis  length  IJ  or  \\  in  head.  Dorsal  spines  slender,  the  longest  two- 
thirds  or  three-fourths  of  the  longest  soft  i*ays.  Longest  anal  mys  2 
in  head.  Caudal  slightly  rounded;  its  length  1^  in  head.  Skin  every- 
where perfectly  smooth. 

Color  gmyish  or  brown  above,  lighter  or  white  below;  back  with  5 
crossbai>;,  the  tirst  under  front  of  spinous,  dorsal,  the  next  near  pos- 
t<5rior  end  of  spinous  dorsal,  the  others  more  conspicuous  and  longer, 
the  middle  one  more  oblique  than  the  others,  running  from  under  the 
fourth  to  .seventh  dorsal  rays,  becoming  narrower  below  and  reach- 
ing obliquely  forward  to  toward  a  point  just  in  front  of  anal,  the  next 
bar  under  last  dorsal  mys  and  continued  downward  to  light  under 
parts,  the  fifth  across  base  of  caudal.  Some  specimens  are  uniform 
brown  or  gray  above,  shading  rather  suddenly  })ut  evenly  to  the  lighter 
below;  others  especially  the  .smaller  ones  are  mottled  with  white  and 
the  line  on  lower  parts  between  the  light  and  the  dark  is  much  broken 
up  and  irregular,  sometimes  the  back  and  the  top  of  head  plentifully 
sprinkled  with  small  dark  spots;  the  rays  of  the  dorsals,  pectoral,  and 
caudal  are  spotted  with  dark,  making  irregular  lines  across  fins;  anal 
and  ventrals  usually  white;  sometimes  on  the  large  specimens  there 
are  a  few  spots  on  the  anal  niys  and  the  tips  of  the  ventrals  are  dusky. 

CotUis  hihjendorji  is  certainly  the  same  as  Coitus  j)oIIiiac,     The  only 
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alleged  difference  is  that  the  former  is  said  to  have  D.  VIII-17  (VIII- 
18,  in  figure),  instead  of  IX-i9,  and  that  the  ventrals  reach  to  within 
an  eye  diameter  of  the  vent.  All  these  variations  are  represented 
among  our  specimens.  Our  very  many  specimens  are  from  the  Tana 
River  at  Tachikawa  near  Tokyo,  from  the  Semida  River  at  Tokyo, 
from  the  Kitakami  River  near  Morioka,  from  the  Kinu  River  at  Utso- 
nomiya,  from  Niigata  in  Echigo,  from  the  river  at  Aomori,  and  from 
Kamashiro. 

{pollux^  a  twin.) 

The  following  are  the  tin  forratda*  and  localities  of  our  specimens: 


Tana  River. 

Kitakami  River. 

Dorsal 

VIII.  17 

VIII.  IH,      IX,I7| 

12                 12  1 

IX,  18 
11 

IX,  17 
13 

IX, 17  '      IX,16 

12  1              12 

Vin,  17 

Anal 

■ 

13 

Dorsal I   VIII, is!      IX,17 

Anal '  13  |  12 


Kitakami  River. 


VIII.16         IX,l(i         IX, 17     VIII, 17 

12  I  12  12  13 


Semida  River. 


IX,  17  ;      IX.  18 
12  13 


.\omorl. 


Dorsal . 
Anal... 


Niigata. 

i 


I  Kiuu  River,  Ut«o-    Kama- 
I  uomiya.  \  shiro. 

-I  I 


IX, 17'     IX, IH        IX,17        IX. 17        1X,18  '     IX, 19    VIII, IG  .     IX. 17        IX. 17 


13 


13 


12 


12  ' 


12 


13  , 


13 


13 


12 


16.   URANIDEA   DeKay. 
Uranidea  DkKay,  New  York  Fauna,  Fishtjs,  1842,  p.  01  {(/uieifcaiJ<=gntrillt() . 

Thi.s  genus  is  very  close  to  Cottm,  from  which  it  differs  in  the 
reduction  of  its  ventrals  to  a  concealed  spine  and  3  soft  rays.  The 
^kin  is  smooth  or  very  nearly  so,  the  preopercular  spine  small,  and 
there  are  usually  no  teeth  ^n  the  palatines.  Brook  fishes,  smaller  in 
size  than  most  of  the  species  of  Cottiis^  and  with  fewer  venti*al  rays; 
the  genus  very  doubtfully  distinct.  We  refer  to  this  genus,  with 
some  doubt,  two  Japanese  species  not  represented  in  our  collections. 

(ovpavog^  sky;  eiSov^  I  looked,  i.  e.,  vstargazer.) 

a  Head  8iin  length;  1).  IX-17  to  20 reini,  18. 

cui  Head  2}  in  length;  I).  IX-14 dybowskii,  19. 

i8.  URANIDEA  REINII    (HUgendorf). 

Cottus  reinii   HiixiENDORF,    Sitzungnliericht    der  (Tcsellschaft  naturforechender 
Freunde  zii  Berlin,  1879,  p.  105;  "  Yeso  and  South  Nip|X)n/' 

Head  8i  in  length,  without  caudal;  depth  of  head*  5^.  Dorsal  IX, 
17  to  20;  anal  13  to  15;  pectoml  18  to  16;  ventral  1,  3. 

Vomer  toothed.  Skin  of  head  with  raised  points;  over  the  pectoral 
are  fine  prickles;  no  spines  on  snout.  Preopercle  with  3  spines,  the 
upper  one  simple  and  curved,  the  two  lower  ones  directed  forward; 
subopercle  with  a  covered  spine  on  the  lower  anterior  edge.     Lateral 
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line  complete.  Front  of  anal  somewhat  farther  from  the  tip  of  the 
snout  than  from  the  base  of  the  caudal.  Ventral  reaches  to  anal. 
Spinous  dorsal  three-fourths  as  high  as  the  soft  dorsal.  Gill  mem- 
brane not  continuous  across  isthmus.  Diameter  of  eye  somewhat  less 
than  length  of  snout,  and  somewhat  greater  than  interorbital  width. 
The  maxillary  reaches  to  somewhat  l>ehind  the  middle  of  the  eye. 

Color  chocolate  brown  with  darker  spots  and  several  irregular  cross- 
bars; tins  with  spots.  Yeso  and  South  Nippon;  fresh  water  (Ililgen- 
dorf). 

(Named  for  Professor  Rein.) 

19.  URANIDEA  DYBOWSKII  (Hilgendorf). 

Cotltut  dijf)Oirskit  Hiuikndorf,  Sitz.  der  (iesell.  natur.  Freunde  zii  Berlin,  1879, 
p.  106;  no  Ux'ality  namwl. 

Head  2i  in  length,  without  caudal;  depth  of  head  8 J.  Dorsal  IX- 
14;  anal  7  (170;  pectoml  17;  ventrals,  1,  2  (0;  lateml  line  87. 

Vomer  toothed.  Na,sal  spines  developed.  Skin  of  head  with 
papilla?;  sides  without  prickles.  Preopercle  with  3  spines,  the  upper 
2  directed  backward;  a  smooth  spine  at  the  opercle,  that  on  inter- 
opercle  directed  forward;  su|)erscapular  with  a  spine.  Front  of 
anal  nearer  to  the  base  of  caudal  than  to  tip  of  snout.  Ventral  not 
reaching  to  anal.  Diameter  of  eye  equal  to  length  of  snout;  wider 
than  the  intc»rorbital.  The  maxillary  nearly  reaches  to  the  posterior 
edge  of  eye. 

Color  dark  brown  marbled  with  white;  underside  white;  ventral 
and  anal  with  dark;  dorsal,  pectoral,  and  <audal  with  white  bands; 
back  with  round  light  spots  in  color  similar  to  that  on  l>elly.  (Hilgen- 
dorf.)    The  locality  of  this  species  is  not  s{)ecitied. 

(Named  for  Professor  Dybowsky.) 

17.  RHEOPRESBE  Jordan  and  Starks. 
RJwoprenfte  Jordan  and  Stakkh,  new  j<enu8  {fuji(fainu  ). 

This  genus  differs  from  (\fttu.H  and  Tmchidrrmm  in  having  the 
pectoral  rays  all  branched;  from  Cottun  in  the  flat  depressed  head 
with  long  postorbital  portion;  body  not  elevat<»d  anteriorly,  and  par- 
ticularly in  the  backward  position  of  the  anal  and  vent,  which  are 
well  behind  the  middle  of  the  entire  length;  ventrals  not  nearly  reach- 
ing halfway  from  their  base  to  front  of  anal.  It  differs  from  Track' 
iderittm  in  having  the  suborbital  stay  flat  as  in  Cotinn^  the  gill 
membranes  widely  joined  to  the  isthmus,  in  not  having  ridges  on  top 
of  head  and  in  having  top  of  head  convex. 

Rivers  of  Japan,  a  large  fish  similar  to  Coitus  in  habit,  but  well 
distinguished  by  the  bmnched  rays  of  the  pectoral. 

(pfG?  to  flow  swiftly;  npiafitj^  first  born,  in  allusion  to  the  Japanese 
name  Takitaroo,  tii*st  born  of  the  Cataract.) 
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20.  RHEOPRESBE  FUJIYAMA  Jordan  and  Starks,  new  species. 
TAKITAROO.  '< 

Head  8  in  length  without  caudal;  depth  6.  Dorsal  VII-15;  anal 
14;  e3'e  C)^  in  head;  interorbital  space  5^;  maxillary  2J. 

Head  and  anterior  part  of  body  depressed,  the  body  scarcely  deeper 
than  the  head;  upper  profile  of  head  very  gently  curved,  nearly 
straight  from  dorsal  to  premaxillary  processes,  thence  bluntly 
rounded  to  snout,  jaws  even.  Mouth  rather  large;  maxillary  reach- 
ing to  posterior  margin  of  orbit;  anterior  end  of  premaxillary  on  a 
level  with  middle  of  eye.  Teeth  small  cardiform;  the  band  on  man- 
dible moderate  and  widened  but  little  anteriorly;  that  on  premaxillary 
narrow  at  the  side,  leather  wide  anteriorly ;  teeth  on  vomer  and  pala- 
tines similar  to  those  on  jaws,  in  bands  as  wide  as  at  front  of  premax- 
illary. Interorbital  space  wude,  concave,  and  without  ridges;  top  of 
head  nearly  flat,  ver\"  slightly  convex.  Nasal  spines  acute,  })ut  not 
sharp;  not  projecting  through  the  skin.     Preopercle  spine  shaq)  and 


Fir..  Ifi.— Rheopresre  ktjtyam.*:. 


strongly  hooked;  3  blunt  spines  below  it,  not  projecting  through  the 
skin,  the  lowest  hooked  forward.  Snout  very  slightly  longer  than 
eye;  postorbital  part  of  head  1^  times  combined  length  of  snout  and 
eyo.     Skin  everywhere  smooth. 

Pectoral  rather  broadly  rounded  behind,  not  rea<'hing  to  opposite 
vent;  it  has  17  niys,  all  branched,  the  lower  rays  divided  3  or  4  times, 
the  middle  ones  about  0  times;  the  fifth  to  seventh  rays  from  the  top 
the  longest.  If  in  head.  I^ength  of  ventrals,  '2k  in  length  of  head  and 
2i  times  in  distance  from  their  base  to  front  of  anal;  they  have  one 
concealed  spine  and  4  rays.  Origin  of  dorsal  just  behind  a  line  dnxwn 
between  tip  of  ope rde  flaps.  Spinous  dorsal  low^  and  rounded  in 
outline,  its  second  to  fourth  spines  subequal  in  length,  three-fifths  of 
longest  soft  rays,  which  are  e(|ual  to  com])ined  length  of  snout  and 
eye.  Dorsal  and  anal  rays,  except  the  first,  1  or  2  branched,  their  tips 
not  divided  over  2  or  3  times.  Origin  of  anal  midway  between  tips 
of  caudal  rays  and  middle  of  eye;  anal  ray  from  the  fourth  to  wnthin 
a  couple  of  the  last  are  subequal,  their  length  *^  in  head.  Caudjd 
slightly  rounded,  its  length  2i  in  head. 


</  Taki^  waterfall,  tarod,  tir8tl)oni. 
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Color,  head  and  back  dark  brown,  lighter  on  siden,  belly  white;  a 
dark  bar  under  the  fourth  to  seventh  dorsal  ray  running  obliquely 
forward  and  downward  toward  front  of  anal;  a  similar  one  under 
IsLst  part  of  soft  dorsal,  and  one  across  base  of  caudal;  top  of  head 
mottled  with  small  dark  spots;  lips  dark  brown,  under  parts  of  head 
dusky;  dorsal  spines  dark  brown,  the  membrane  white,  soiled  with 
diffused  dusky  spots;  the  dorsal  i*a3's  dark  brown,  with  small  light 
spots,  causing  light  streaks  obliquely  across  the  rays,  the  membrane 
white.  Caudal  brown,  with  darker  brown  irregular  cross  streaks; 
anal  white,  each  ray  with  2  dark  spots  toward  its  tip;  ventrals  white. 

Our  single  specimen  was  presented  by  Professor  Mitsukuri.  It 
bears  a  label  in  Japanese  saying,  ''Locality  unknown,''  and  also  a  label 
m  English  stating  that  it  came  from  Odawara,  a  town  on  Sagarai  Bay, 
near  the  foot  of  the  famous  sa<*red  mountain  of  Fuji  or  Fujiyama.  It 
also  says  that  the  vernacular  name  is  '"Takitaroo,"  first  born  of  the 
cataract.     It  is  a  female  full  of  spawn  and  is  21  cm.  in  length. 

The  type  is  numbered  77()(),  Ichthyological  Collections,  Leland  Stan- 
ford Junior  University  Museum. 

18.    MYOXOCEPHALUS  (Steller)   Tilesius. 

MyoxoccphaluH  Steller  MS.,  1741. 

Myoxovephalus  Tilemus,  Mem.  Acad.  S<i.  Petersb.,  IV,  1811,  p.  273  (Mdleri). 
Acanthocottus  (iirard,  Proo.  Bost  Soc.  Nat.  Hist.,  Ill,  1S49,  p.  185  (gmnhindlcui^), 
CoUus  Putnam,  Bull.  Mus.  Comp.  Zool.,  I,  18G3,  p.  3  {scorpius)^  not  of  Linnaeus. 
Boreocotttis  i  J iLLj  Proc.  Ac.  Nat.  Sci.  Phila,,  1859,  p.  166  {axillnris). 

Body  slender  or  robust,  subfusiform,  covered  with  thick  skin,  in 
which  are  sometimes  embedded  prickly  platens;  deciduous,  gmnular,  or 
stellate  tubercles  also  sometimes  present,  but  no  true  scales.  Head 
large.  Mouth  terminal,  large,  the  lower  jaw  always  included,  the 
uppermost  the  longer;  villiform  teeth  on  the  jaws  and  vomer,  none 
on  the  palatines;  suborbital  stay  strong;  preopcrcle  with  2  strong 
straight  spines  above  directed  backward,  and  1  below  directed  down- 
ward and  forward;  operde,  nasal  bones,  orbital  rim,  and  shoulder 
girdle  more  or  less  armed;  gill  membranes  forming  a  fold  across  the 
rather  narrow  i.sthmus;  slit  behind  last  gill  small  or  wanting,  if  pres- 
ent, reduced  to  a  mere  pore;  vertebrae  about  28.  Branchiostegals 
mostly  6.  Dorsal  fins  2,  separate,  the  first  short,  its  spines  rather 
slender;  ventral  rays  I,  3;  caudal  fin  moderate,  fan-shaped;  pectoral 
fin  broad,  its  lower  rays  procurrent.  Lateral  line  well  developed,  its 
tubi\s  sometimes  provided  with  l)ony  or  cartilaginous  plates,  never 
chain-like  nor  reduced  to  separated  pores.  Species  numerous,  in  the 
seas  of  northern  regions;  coarse  fishes,  little  valued  as  food. 

Nearly  all  of  the  Japanese  species  differ  from  those  from  the  north 
in  the  absence  of  rough  bon}'  plates,  even  in  specimens  13  inches  long. 

{^voSog^  the  dormouse;  /cf^aA^,  head;  the  allusion  not  evident.) 
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a.  Compressed  tubercles  or  pointed  spines  over  eye  and  at  occiput;  no  lilaments 
behind  eye. 

h.  Anal  rays  12;  second  preopercular  spine  moderate polyacardhocephalus,  21. 

hh.  Anal  rays,  14;  second  preopercular  spine  very  short,  not  one-fourth  length  of 
upper;  anal  fin  usually  plain;  head  very  long  and  flat;  body  with  round,  rough 

plates  above .jaoh,  22. 

?>/>/>.  Anal  rays,  13;  second  preopercular  spine  long,  one-third  or  more  length  of 
upper;  anal  fin  with  4  black  crossbands;  spines  and  ridges  on  top  of  head  high 

and  sharp;  txDp  of  head  sparsely  covered  with  warts edomiwt,  23. 

wia.  No  spines  or  tubercles  over  eye  or  octciput;  a  pair  of  i>ostorbital  filaments;  pre- 
opercular spines  3. 
c.  Ridges  on  head  high  and  continuous;  interorbital  spa<^*e  and  top  of  head  deeply 

concave;  lower  parts  with  small  white  spots nm^mix,  24. 

cc.  Ridges  on  head  scarcely  developed;  interorbital  space  shal lowly  concave;  top  of 
head  evenly  rounded  from  side  t-o  side;  chin  and  throat  with  black  and  white 
markings nrnmu-%  25. 

21.  MYOXOCEPHALUS  POLYACANTHOCEPHALUS  (Pallas). 

Coitus   polyacanthocephaLus    Pallas,    55oogr.    Rosso- Asiat. ,    III,     1811,    p.    133; 

Aleutian  Islands;  no  definite  hxmlity. — Gt^XTHER,  Cat..  II,  p.  166. — ^.Jordan 

and  Gilbert,  Synopsis,  1883,  p.  704. 
MyoxocephahiH  polyacanlhocephalus  Jordan  and  Gilbert,  U.  S.  Fur  Seal  Cuniii., 

Ill,  p.  463,  pi.  LXiii;  Unalaska,  Robl>en  I.,  St.  Paul,  Unga,  etc. — J<)Ri>ax 

and  Evermann,  Fish.  N.  and  M.  Amer..  II,  p.  1976. 


FkJ.  17.— MYOXOCKPHALrS  POLY ACANTHOCKPH ALUS. 

Head  2i  in  length;  depth  4i;  D.  IX  or  X-13  to  10;  A.  11  to  13. 
Body  rather  elongate.  Head  long  and  narrow,  somewhat  conipressed, 
concave  between  the  orbits,  the  orbital  rim  being  elevated;  lower  jaw 
included;  nasal  spines  strong;  a  strong  ridge  al)ove  eye,  with  a  blunt, 
compressed  spine  behind  it;  })ehind  this  a  small  digitate  cluster  of 
ridges  ending  in  low  spines;  behind  these  an  irregular,  broken  ridge 
on  each  side  of  the  vertex,  extending  to  the  occiput;  outside  of  this 
another  ragged  ridge;  suborbital  stay  strong,  striate;  upper  preoper- 
cular spine  very  long,  straight,  simple,  striate  at  base,  longer  than 
eye;  a  similar  but  shorter  spine  below  it,  not  one-half  as  long,  and  the 
usual  downward-directed  spine  at  lower  edge  of  preopercle  and  sub- 
opercle;  opercular  spine  moderate.     Skin  of  top  of  head  thin,  with 
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small,  smooth  warts,  not  hiding  the 'occipital  ridges;  no  cirri.  ^  Mouth 
rather  large,  the  maxillary  reaching  beyond  eye,  one-half  length  of 
head;  skin  of  body  with  some  scattered,  rough  tubercles,  usually 
nearly  smooth.  Dorsals  not  very  high;  dorsal  spines  slender;  pec- 
torals reaching  anal;  ventrals  moderate,  I,  3.  A  minute  pore  usually 
present  behind  last  gill,  this  sometimes  wholly  wanting.  Lateral  line 
complete.  Dark  olive  above,  much  variegated  with  darker  and 
reddish;  belly  mostly  whitish;  sides  and  belly  (in  males)  with  numer- 
ous blackish  reticulations  surrounding  large  white  spots;  jaws  dusky, 
mottled  with  whitish;  membrane  joining  maxillary  to  preorbital  black, 
with  round  white  spots  in  the  adult,  more  or  le^s  plain  in  the  young; 
fins,  all  but  the  ventrals,  mottled  and  barred  with  blackish  and  yellow- 
ish. Length  H  to  2^  feet.  Alaska  to  Kamchatka;  abundant  through- 
out Bering  Sea,  and  southward  along  the  islands  to  Puget  Sound;  one 
of  the  largest  sculpins  and  ever3'where  familiar  to  fishermen. 
Recorded  from  Robben  Island,  llnalaska,  Bristol  Bay,  C^hignik  Har- 
bor, the  Pribilof  and  Commander  islands,  and  at  Petropaulski. 
(noXvg^  man^^;  aKaySa^  spine;  KStfiaXt},  head.) 

22.  MYOXOCEPHALUS  JACK  (Cuvier  and  Valenciennes). 

fhttm  jaok  Cvvier  and  Valenciennes,    Hist.    Nat.   Poiss.,   IV,   1829,  p.  172; 

Kamchatka  (Coll.  Pallas;  si)et*imen  in  Muh.  Berl.  c'alle<l  Cottm  Hcorfmis  by 

Pallas). — GtTNTiiER,  Cat.,  II,  1860,  p.  165. — Jordan  ami  Gilbert,  Synopsis 

Fish.  N.  Anier.,  188.3,  p.  705. 
Myoxocephalns  jaok  Jordan  and  (tilbkrt,  Kept.  Fur  Seal  Conini.  for  1896-97, 

1899,  p.  462;  Petrojmulski,  Robben  Island. — Jordan  and  Evermann,  Fish 

N.  and  M.  Amer.,  II,  1898,  p.  1977.— Sciiofield,  Kept.  Fur  Seal  Comni.,  Ill, 

1898,  p.  499;  Port  C-larence;  Grantley  IIarl>or. 
(httm  humilis  Bean,  Proe.  U.  S.  Nat.  Mus.,  IV,  1881,  p.  149;  Chamis^o  Island, 

Bering  Straits  (Coll.  T.  11.  Bean);  D.  X,  16;  A.  13.— Jordan  and  Gilbert, 

Synopsis  Fish.  N.  Amer.,  188.S,  p.  705;  St.  Michael,  F^hscholtz  Bay,  Point 

Beleher. ) 
Coltuj^  jtojyacanthocepjialm  Knkr,  Sitzb.  Akad.  Wiss.  Wien,  LVIII,  1868,  p.  21, 

pi.  IV,  fig.  11;  Dtva.Mtri8  Bay;  not  of  Pallas. 
CoUiis  f.rniopterus  Bean  and  Bean,  Proc.  U.  S.  Nat.  Muh.,  181K),  p.  384;   not  of 

Kner. 

D.  VIII  to  X-15  to  17;  A.  13  to  15  (usually  D.  IX-16;  A.  14). 
This  species  has  a  very  slender  body  and  an  extremely  wide,  flat  head, 
the  latter  strikingl}'  triangular  when  viewed  from  above,  on  account 
of  the  regular  way  in  which  it  tapers  toward  the  snout.  The  species 
is  further  distinguished  by  possessing  but  9  dorsal  spines  and  by  the 
presence  in  the  adult  of  an  irregular  series  of  circular  spinous  plates 
above  the  lateral  line,  these  plates  wanting  in  very  young  individuals. 
They  begin  to  make  their  appearance  in  specimens  6  inches  long,  and 
are  invariably  present  in  larger  specimens.  In  adults,  the  region 
below  the  lateral  line  contains  strong  spinous  prickles  mostly  con- 
cealed in  the  skin  and  directed  backward.     Some  of  the  anterior  ones 


Digitized  by  ^^OOQIC 


274  PROCEEDINGS  OF  THE  NA  TIONAL  MLSEmf,  vol.  xxvn. 


may  be  .broader  and  may  have  more  than  one  point,  but  none  is  cireii- 
lar  with  a  rosette  of  short  spinous  points,  as  is  the  ease  with  the  dorsal 
series.  Lower  jaw  included;  top  of  head  covered  with  small  warts; 
scapular  spine  short  and  sharp;  humeral  spine  obscure;  upper  pre- 
opercular  spine  very  long,  nearly  as  long  as  e\'e,  low,  sharp,  3  times 
length  of  next  spine,  not  quite  rea<*hing  tip  of  opercular  spine. 
Occipital  crests  long,  gently  converging  >)ehind,  suddenly  diverging 
near  their  posterior  ends.  Distance  from  supmorbital  to  o<*cipital 
tubercle  1^  times  the  distance  between  the  2  supraorbital  tul^ercles 
(the  2  measurements  about  equal  in  Jf.  j)f>/t/ac(ntf/t/H'fp/ffi/m);  2  or  3 
low  digitate  ridges  behind  supraocular  spine;  a  sharp  ethmoidal  ridge 
extends  Imckward  from  level  of  small  spines  to  al)ove  front  of  pupil; 
mouth  very  large,  the  maxillary  extending  to  posterior  border  of  eye; 
the  pore  always  present  behind  last  gill  arch;  spinous  doi-sal  low,  tbe 
interval  between  dorsals  unusually  long;  tins  moderate;  pectoral 
barely  reaching  anal;  ventrals  not  to  vent.  Color  olive  grayish, 
mottled  with  darker,  paler  than  in  related  species;  back  with  4  dark 
cross  bands,  made  up  of  blackish  spots;  lower  side  of  head  and  l>elly 
plain  white;  membi-ane  of  upper  jaw  unspotted:  fins,  all  except  the 
ventrals,  with  oblique  dark  bars,  fainter  than  in  most  species.  In 
the  adult,  the  dark  cross  bands  break  up  into  sharply  defined  black 
spots,  with  vermiculating  blotches  and  lines  which  closely  cover  the 
back.  Length  12  to  18  inches.  (Jordan  and  (lilbert.)  Bering  Sea, 
shallow  water;  everywhere  common  on  l)oth  coasts,  extending  into 
the  Arctic  and  south  to  the  Amur  River  and  Unalaska.  Our  speci- 
mens from  l^nahiska,  Bristol  Bay,  Petropaulski,  Robben  Reef,  Port 
Clarence,  and  Grantley  Harbor;  one  of  the  most  characteristic  fishes 
of  Bering  Sea. 

{jaol\  tlie  vernacular  name  in  Kamchatka.) 

23.  MYOXOCEPHALUS  EDOMIUS   Jordan  and  Starks,  new  species. 

Head  2.i  in  length,  without  caudal;  depth  h'i.  Dorsal  VHI  or  IX- 
1-1:  to  lO;  anal  18.  Latei^l  line  41.  Eye  5^  in  head;  interobital  7|; 
snout  8J;  maxillary  2J;  upper  preopercular  ,sj)ine  r>;  pectoral  If;  first 
dorsal  spine  4J, ;  third  dorsal  spine  3^;  longest  dorsal  rays  2t;  longest 
anal  rays  3J;  ventral  2^;  caudal  2. 

Head  and  antei'ior  ])art  of  })ody  d(»pi*esso(l;  body  round  posteriorly, 
nowhere  compressed.  Interorbital  space  uniformly  concave,  a  very 
slight  median  ridge  anteriorly.  Mouth  large;  lower  jaw  included; 
maxillary  reaching  to  under  j)()steri()r  orbital  margin.  Very  small 
conical  teeth  in  bands  on  jaws  and  vomer;  the  band  on  mandible  not 
widened  anteriorly;  the  vc^nerine  pat<*h  rather  strongly  curved,  the 
greatest  width  across  is  greater  than  tlie  vertical  diameter  of  eye, 
scarcely  e(|ual  to  horizontal  diameter.  Nasal  sj)ines  strong  Ridges 
on  each  side  of  vertex  high  and  rather  broken  up,  converging  back- 
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ward  and  ending  in  strong  Imckward-directcd  spino.s,  which  are 
higher  than  the  ridges,  though  not  so  higli  as  the  ocular  spines.  Out- 
side of  this  ridge  is  a  shorter  ragged  ridge.  The  highest  spines  on 
top  of  head  are  the  ocular  spines,  just  over  posterior  fourth  of  orbit; 
they  are  much  higher  than  in  ^Ljyolyacrnithocepluilus,  Digitate  spines 
all  directed  backward,  the  anterior  part  of  ridge  behind  eye  forming 
one,  inside  of  which  there  is  a  ver}'  small  one,  and  outside  2  small  ones. 
Post-temporal  spine  long  and  sharp,  not  reaching  to  end  of  opercular 
flap;  humeral  spine  shorter,  in  a  line  with  opercular  spine.  Operde 
with  a  strong  ridge  ending  in  ji  sharp  spine.  Lower  anterior  end  of 
subopercle  with  a  small  but  very  acute  spine  directed  backward  and 
downward.  Preopercular  spine  long,  straight  and  strong,  nearly 
reaching  to  edge  of  gill  opening;  the  spine  Inflow  it  not  half  so  long; 
the  usual  downward-directed  spine  at  lower  edge  of  preopercle,  above 
which  the  edge  of  preopercle  is  straight  and  smooth  without  a  trace  of 


FU5.  18.— MY<)X<)<  EPHALIS   EIM)MIUS. 

a  fourth  spine.  Suborbital  stay  keeled.  Top  of  head  sparsely  cov- 
ered with  conspicuous  warts,  which  do  not  at  all  obscure  the  spines  or 
ridges.     Skin  entirely  naked  and  with  no  trace  of  plates. 

Depressed  spinous  dorsal  just  reaches  to  tirst  dorsal  ray.  Soft  dor- 
sal highest  anteriorly,  the  rays  growing  only  slightly  lower  backward. 
Tips  of  last  anal  and  dorsal  rays  on  th(»  sann*  vertical.  Pectorals 
rather  broadly  rounded,  r<»}U'hing  to  opposite  front  of  soft  dorsal. 
Ventrals  resu'hing  a  litth*  over  half  the  distance  from  their  base  to 
front  of  anal.     Caudal  truncate. 

Color  light  brown  above,  without  bars  or  stripes;  lower  i)arts  white; 
lower  lip  dusky,  under  part  of  head  otherwise  white;  spinous  dorsal 
with  some  dusky  mottling  in  front  and  l)ehind;  soft  dorsal  dusky  with 
transparent  s|)ots  regularly  ])la(ed  indicating  cross  bars;  caudal 
crossed  with  2  or  8  rather  wide,  wavy  dark  bands;  anal  white,  partly 
crossed  by  4  black  siK)ts;  ventrals  white. 
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This  species  is  nearest  to  M.  2>oly(U'avthocephaJns  of  Kamchatka  and 
Alaska,  but  differs  in  color;  in  having  much  higher,  sharper  ridg-e.s 
and  spines  on  top  of  head,  a  larger  eye,  and  in  the  more  scattered 
warts  on  head. 

This  description  is  taken  from  the  type  which  was  collected  at  the 
Aino  village  of  Edorao,  near  Alororan.  A  single  cotype  was  collected 
at  Hakodate,  No.  50919,  U.S.N.M. 

The  type  is  19  cm.  in  length  and  is  numbered  7707,  Ichthvolog-ical 
Collections,  Leland  Stanford  Junior  Universit}"  Museum. 

24.  MYOXOCEPHALUS  NIVOSUS  (Herzenstein). 

CoUus  nivoRUH  Herzknstein,  Melanges   Biologriqiies  dii   BuU.  Acad.   Imp.    Sci. 

Petereb.,  XII,  1890,  p.  113;  St.  Olga  Bay. 
MyxorephahiH  nivosnH  Jordan  and  Gilbert,  Fish.  Bering  Sea,  in  Kept.  Fur  Seal 

Invest,  for  189r)-97,  1899,  p.  461.— Jordan  an<l  Evermaxn,  Fish.  N.  ami  M. 

Amer.,  II,    1898,  p.  1984;  Iturup  Island. 


FUJ.  r.»,— MYOXOCEPHAI.rs  NIVOSltS. 


Head  2 J  in  length  without  caudal;  depth  4it.  Dorsal  lX-15;  anal 
12;  lateral  line  36.  E3e  5i  in  head;  interorbital  width  8;  snout  4^; 
maxillarv  2^^;  upper  preopercular  spine  7i;  pectoral  IJ;  first  dorsal 
spine  4t;  third  dorsal  spine  8;  longest  dorsal  rays  2|;  longest  anal 
i*ays  3|;  ventral  2^;  caudal  2. 

Head  long  and  comparatively  narrow,  not  depressed;  about  as  deep 
as  wide;  bod}-  a  little  compressed  behind  tip  of  pectoi'al.  Postorbital 
part  of  head  equal  t<^  twice  length  of  snout  and  once  vertical  diameter 
of  eye.  Interorbital  space  wide  and  leather  deeply  concave.  Maxil- 
lary reaching  to  posterior  border  of  e^e.  Lower  jaw^  included;  a 
knob  developed  at  symphysis.  Teeth  small,  conical,  in  rather  wide 
bands  on  jaw  and  vomer;  the  distance  across  vomerine  patch  equal  to 
vertical  diameter  of  eye.  Nasal  spines  moderate,  not  very  sharp. 
Ridges  on  each  side  of  vertex  continuous,  slightly  broken  but  without 
tubercles;  they  converge  toward  occiput.  Top  of  head  between 
ridges  rather  deeply  concave.  The  usual  ridges  outiside  of  these  are 
low  and  short.  There  is  no  trace  of  a  superorbital  spine,  of  digitate 
spines  behind  eye,  or  of  occipital  spines.     A  pair  of  short,  simple 

Digitized  by  LnOOQlC 


NO.  1S58.  JA PANESE  SCULPINS— JORDAN  A ND  STARKS,  277 


filaments  at  occiput  on  angle  of  ridge,  and  a  pair  on  outer  edge  of 
ridge  a  short  distance  behind  eye.  Preopercular  spine  very  short;  its 
tip  not  reaching  over  two-fifths  of  distance  from  its  base  to  end  of 
opercular  flap;  it  is  very  slightly  curved  upward.  The  spine  next 
below  is  not  half  as  long;  it  points  backward  and  slightly  downward; 
the  lower  end  of  preopercle  bears  the  usual  forward-directed  spme; 
the  spine  on  subopercle  is  very  small;  opercular  ridge  rather  low  and 
rounded,  ending  in  a  spine.  Posttemporal  spine  long  and  sharp, 
scarcely  reachmg  to  above  tip  of  opercular  spine.  Humeral  spine 
scarcely  developed;  completely  covered  by  opercular  flap.  Suborbital 
stay  low;  not  keeled.  Top  of  head  rather  thickly  covered  with  large 
warts;  skin  of  body  with  very  much  scattered,  fine  spines,  sometimes 
double,  not  at  all  of  the  nature  of  the  rough,  bony  plates  sometimes 
found  in  other  species. 

Tips  of  dorsal  spines,  when  fin  is  depressed,  reach  to  base  of  second 
or  third  dorsal  ray.  Soft  dorsal  moderately  high;  not  at  all  connected 
with  spinous  dorsal;  the  last  ray  adnate  to  caudal  peduncle;  tips  of 
last  rays  reach  beyond  those  of  anal.  Pectoral  broadl}^  rounded, 
reaching  to  opposite  front  of  soft  dorsal.  Ventrals  reaching  three- 
fifths  of  distance  from  their  base  to  front  of  anal.  Caudal  slightly 
convex,  either  closed  or  open. 

Color  light  brown  above,  white  below;  no  crossbars  or  mdiating 
lines  about  eye;  branchiostegal  region  and  under  part  of  mandible 
ver}^  slightly  dusky,  mottled  with  round  white  spots;  pectoral  dusky, 
somewhat  barred  with  white  spots;  dorsals  irregularly  mottled  with 
light  dusky;  anal  light  dusky,  oblique!}'  crossed  with  faint  light  lines; 
caudal  dark,  crossed  with  very  narrow  faint  white  lines;  ventrals  white. 

Our  specimens  of  this  species  were  collected  by  Messrs.  Jordan  and 
Sn^'der,  at  Same,  Mororan,  and  Hakodate.  A  specimen  was  obtained 
in  18*J6  at  Iturup  Island  by  the  U.  S.  Fish  Commission  steamer  Alba- 
trmif.     Here  described  from  a  specimen  from  Same,  27  cm.  in  length. 

Dr.  Schmidt  writes  me  that  he  regards  this  species  as  a  color- 
variant  of  Myi^jtocepJuilxts  hrandti  (Steindachner),  described  from  the 
mouth  of  the  Amur. 

{nivosuSj  snowy.) 

25.   MYOXOCEPHALUS  RANINUS  Jordan  and  Starks,  new  species. 

GISUKAJIKA. 

Head  2|  in  length  without  caudal;  depth  4^;  dorsal  IX-18;  anal  11; 
lateral  line  40.  Eye  6i  in  head;  interorbital  tJ;  snout  4^;  maxillary  2^; 
upper  preopercular  spine  8;  first  dorsal  spine  9^;  third  dorsal  spine  4f; 
longest  dorsal  ray  2f ;  longest  anal  ray  3i;  pectoml  If;  ventral  2i; 
caudal  2. 

Head  very  short,  broad,  depressed,  and  evenly  rounded  from  side 
to  side;  the  sides  of  head  not  at  an  angle  with  top,  as  in  AinocoUvs 
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eiisi(jer,  Ik)d3'  slightly  coiiiprossed  posterior  to  tips  of  pectoi"al. 
Interorbital  space  very  wide  and  very  shallowly  concave,  at  once  dis- 
tinguishing it  from  all  other  known  Japanese  fomLs.  Maxillary 
reaching  to  post(»rior  l)order  of  eye.  Lower  jaw  included;  knob  at 
symphysis  scarcely  developed.  Sharp,  small,  conical  teeth  in  hands 
on  jaws  and  vomer;  the  greati'st  width  across  vomerine  patch  a  little 
greater  than  length  of  (»ye.  Njisal  spines  very  small,  covered  !)y  the 
skin.  Ridges  on  top  of  head  scarcely  developi^d,  covered  with  thick, 
warty  skin;  top  of  head  not  concave.  No  spines  above  orbit  or  oi*cip- 
ital.  Low  digitate  processes  may  be  felt  under  the  skin.  A  pair  of 
short,  simple  filaments  behind  eye.  Preopercular  spine  very  short 
and  stout,  reaching  one-third  of  the  distance  between  its  base  and  end 
of  opercular  flap;  it  is  straight  along  its  upper  edge  and  slightl}^ 
curved  along  its  lower.  Next  spine  below^  about  a  third  of  the  length 
of  the  large  spine;  it  is  inclined  somewhat  dow^iward.  The  usual 
spine  on  lower  edge  of  preoj)ercle  inclined  forward;  above  it  the  edge 
of  preopercle  is  straight  and  smooth  to  the  second  spine.     Spine  on 


Fl<{.  LM).— MYOXOCEI'HAIA'H   RANINTS, 


anterior  edge  of  subopercle  very  shoit  and  })lunt.  Ridge  on  o})ercle 
low  and  ending  in  a  blunt  spine.  Posttemporal  spine  short  and  sharp, 
not  produced  through  the  skin;  its  tip  does  not  reach  so  far  poste- 
riorly as  opercular  spine.  Humeral  sj)ine  not  developed.  Suborlntal 
stay  very  low.  Skin  now  here  with  plates.  Top  of  head  thickly  cov- 
ered with  large,  i-ather  soft  warts. 

Dorsals  low,  well  sepanited;  tips  of  spines  when  fin  is  depressed  do 
not  reach  soft  dorsal  by  a  distance  equal  to  length  of  pupil.  Tips  of 
last  dorsal  and  anal  rays  on  the  same  vertical.  Pectoral  with  18  rays; 
its  tip  reaching  to  opposite  front  of  soft  dorsal.  Ventrals  reaching 
two-thirds  of  dist^ince  from  their  base  to  front  of  anal.  Caudal  trun- 
cate*; th(»  outer  rays  round(»d. 

Color,  brown  above,  lighter  below;  a  verv  conspicuous,  sharp-cut, 
white  cross  band  runs  oblitjuely  dow^nward  and  forward  across  caudal 
peduncle  just  behind  l)ase  of  last  dorsal  ray;  its  width  equal  to  height 
of  caudal  peduncle;  sid(?sof  belly  with  large,  round,  white  spots  nearly 
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as  large  as  eye,  sepaiuted  narrowly  by  the  light-brown  ground  color; 
many  of  the  spots  are  run  together;  lips,  under  part  of  mandible,  chin, 
and  branch iostegals  spotted  and  spet^ked,  snowflake-like,  with  irregu- 
lar white  spots;  dorsals  and  pectorals  irregularly  and  fineh'  mottled; 
the  lower  edge  of  pectoral  bordered  with  white;  ventral  white,  crossed 
with  2  dark  s|)ots,  and  with  alternate  irregular  bands  of  white  and 
dark  brown;  a  white  spot  on  lower  edge  of  caudal  peduncle;  a  white 
bar  a<5ross  base  of  caudal  rays,  behind  which  are  two  or  three  wavy 
dark  bands  across  rays. 

This  species  somewhat  resembles  Myoxocephalm  nujer  of  the  Pribi- 
lof  Islands,  though  not  closely.  The  warts  on  head  do  not  terminate 
in  filaments.  The  color  is  very  different,  resembling  more  closely  M, 
HtiUen^  of  Kamchatka,  and  the  patch  of  vomerine  teeth  is  very  much 
larger.  It  may  lx»  known  from  M,  HUUerii^—  Cottm  de^aatrensis  Kner), 
the  nearest  species,  by  the  flatter  interorbital  and  scarcely  developed 
ridges  on  head,  by  the  less  spotted  membrane  behind  maxillary  and 
preopercle,  and  especially  by  the  white  membrane  connecting  lower 
lip  with  maxillary.  In  M,  Htellerl  the  dorsal  rays  are  never  leas  than 
IX-15. 

The  above  description  is  of  the  type  which  was  taken  by  Jordan 
and  Snyder  at  Aomori.  It  is  24  cm.  in  length.  Cotypes  were  taken 
at  Same,  Mororan,  Aomori,  and  Hakodate. 

The  type  is  numbered  7708,  Ichthyological  Collections,  Leland 
Stanford  Junior  University  Museum.   Cotypes  are  No.  50920,  IT.  S.  N.M. 

{ranlnxm^  frog-like,  from  the  markings  of  the  throat.) 

26.  MYOXOCEPHALUS  STELLERI  Tilcsius. 

Myoxoctphalwt  stelleri  Tilehiits,  Mom.  Acad.  Peterab.,  IV,  1811,  p.  273  with 
plate,  not  referre*!  U>  in  text;  Petropaulski  (Coll.  (t.  \V.  Steller). — Jordan 
and  Gilbert,  Kept.  Invest.  Fur  8eal  Island.**,  Ill,  181)8,  p.  463,  pi.  LXiva; 
Bering  Island. — Jordan  and  Evermann,  V^h.  N.  and  M.  Anier.,  II,  1898, 
p.  1981;  Petropaulski. — S<'hmidt,  Faune  Mer  Japon,  1903,  p.  115;  Japan 
Sea,  Okhotsk  Sea. 

Cotitta  decmtrensis  Kner,  Denk.  Kais.  Akad.  Wiseen.,  XXI V^,  1865,  p.  2,  pi.  ii, 
figs.  1,  1((;  Dwaatris  Bay,  near  mouth  of  the  Amur. 

f  Cottwi  mnrmiyratm  Civier  and  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,  1831, 
J).  497;  Petropaulski;  on  a  drawing  by  Mertens. 

D.  IX  (rarely  VIII)-15  (rarely  16);  A.  12  (11  to  13).  Resembling 
in  shape  M,  polycanthocephaluM^  the  head  less  depressed  and  the  snout 
deeper  than  in  M,  jaoJc,  Characteristic  features  are  the  thickened 
papillose  lips,  the  presence  of  a  supraocuhir  tentacle,  and  the  pecu- 
liar coloration.  Skin  naked,  or  with  a  few  scattered  small  plates  in 
adult  males,  the  interorbital  deeply  concave,  and  the  occipital  and 
parietal  ridges  heavy  and  more  or  less  broken  or  rugose.  Head  2|  to 
2|  in  length;  depth  4;  least  depth  of  caudal  peduncle  IJ  in  snout; 
greatest  width  of  head  eijualing  distance  from  tip  of  snout  to  base  of 
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preopeicular  spine;  depth  of  head  at  occiput  equaling  one-half  its 
length.  Mouth  large,  the  lower  jaw  included,  but  less  conspicuously 
overlapped  than  in  M,  j(iol\  the  maxillary  reac>hing  beyond  the  eye, 
2i  in  head.  Lips  very  thick  and  fleshy  in  adults,  the  inner  margin  of 
each  with  a  dense  band  of  fine  papilla?;  lower  lip  may  also  l>ear  exter- 
nally a  few  papilla3  or  short  filaments;  a  fleshy  slip  or  filament  often 
present  on  upper  posterior  angle  of  maxilla.  Nasal  spines  pungent, 
rather  short;  preopercle  with  two  diverging  spines  at  angle  and  a 
third  remote  one  below  directed  downward  and  forward;  the  upper 
spine  varying  in  length,  Imt  extending  usualh^  alK)ut  halfwa}'  to  tip 
of  opercular  spine;  opercle  with  a  strong  rib  and  spine;  humeral  and 
subopercular  spines  strong;  interorbital  width  5^  to  6  in  head,  gently 
concave,  its  floor  usually  with  traces  of  two  low  ridges;  a  definite 
supraorbitiil  tentacle  borne  on  the  anterior  end  of  the  occipital  ridge, 
its  basal  tubende  never  conspicuous;  slender  occipital  tentacle  often 
present,  especialh^  in  the  young,  but  not  infrequently  absent;  ridges 


FrK  21. — MVuXUi  Kl'HAI.I  h  STKIJ.KKI. 

on  occiput  strong,  often  irregular  or  partly  interrupted,  their  surface 
roughened  with  lengthwise  lines  or  with  clusters  of  granules;  occiput 
more  deeply  concave  than  in  J/.  pohivuHthiK'eplialu.s;  usually  a  cluster 
of  short  digitiite  ridges  liehind  the  eye;  top  and  sides  of  head  with 
small,  warty  protuberanc(\^.  A  minute  pore  l)ehind  last  gill,  to  be 
detected  with  difficulty  in  the  young.  Dorsals  with  short  interspace 
or  none,  the  membrane  from  last  spine  usually  joining  base  of  first 
soft  ray;  spinous  dorsal  very  high  in  adult  males,  the  fifth  spine  high- 
est, one-half  as  long  jis  head,  longest  soft  ray  ^1\  in  head;  pectorals 
reaching  front  of  anal,  the  v(*ntrals  not  to  vent;  vertical  fins 
much  l()W(n*  in  the  young.  Skin  smooth,  without  plat-es  or  spines 
in  young  7  or  8  inches  long;  1  adult  male  of  14  inches  with  scattered 
small  sul)circular  spinous  plates,  all  but  a  few  of  which  are  below  the 
lateral  line.  In  the  young,  the  maxillary  and  mandibular  membranes 
are  whitish,  very  conspicuously  marked  with  irregular,  jet-black  s^wts 
and  blotches;  bi-anchiostegal  and  gular  membranes  and  the  membrane 
behind  the  preopercle  crossed  with  narrow  dark  streaks;  entire  under 
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side  of  head  faintly  dusky,  mottled  and  maculated  with  white  "  like  a 
frog^s  belly;''  iris  with  small  black  spots  and  blotches;  the^e  colors 
hunter  in  our  adult  specimen,  where  the  under  side  of  head  is  nearly 
uniform  whitish;  the  maxillary  membranes,  however,  conspicuously 
Mack  spotted;  body  brownish,  with  3  light-gray  saddles,  the  most 
conspicuous  crossing  the  back  of  the  caudal  peduncle  immediately 
behind  the  dorsal  fin;  the  second  below  the  dorsal  notch,  and  the  third, 
often  obscure  or  wanting,  forming  a  V-shaped  area  on  top  of  head, 
the  2  arms  diverging  from  interorbital  space  toward  the  base  of  oper- 
colar  spine;  the  dark  areas  often  lighter  centrally,  and  variously 
blotched  and  mottled  with  brown  or  dusky;  dorsals  very  irregular  in 
the  marking;  anal  usually  with  3  or  4. oblique  dark  bars;  caudal  usually 
with  a  basal  translucent  bar  followed  by  varying  alternations  of  trans- 
lucent and  black;  ventrals  showing  2  black  crossbars;  pectorals  with 
no  definite  color  pattern  on  their  outer  face,  but  crossed  on  their 
inner  face  by  a  few  irregular  black  bars.  Males  show  the  usual  round 
white  spots  on  sides  of  abdomen.  It  is  well  distinguished  by  the 
speckled  throat  and  b^Uy,  aptly  compared  by  Steller  to  the  speckled 
color  of  a  fn^.  Western  shore  of  Bering  Sea  and  Okhotsk  Sea;  not 
rec<irded  from  Alaska  or  the  Aleutian  Islands.  This  description  from 
11  specimens  from  Petropaulski  and  Bering  Island,  taken  by  the  U.  S. 
FLsh  Commission  steamer  Albatrosa,  This  species  is  now  recorded 
from  Bering  and  Medni  Islands,  Petropaulski,  and  the  mouth  of  the 
Amur  River,  Recorded  by  Dr.  Peter  Schmidt  from  near  Vladivostok 
and  from  Saghalin. 
(Named  for  Georg  Wilhelm  Steller.) 

27.  MYOXOCEPHALUS  BRANDTI  (Steindachner). 

CoUuM  brandii  Steindachner,  Ichth.  Notizen,  V,  1867,  p.  6,  j)l.  in,  figs.  1,  2; 

mooth  of  the  Amur  River.     (Type,  in  Vienna  Mus.) 
M^uxocephalus  brandii  Jordan  and   Evermann,    Fish.  N.  and   M.  Anier.,  II, 

p.  19S4,  1898  (copied). — Schmidt,  Faune  de  la  Mer  du  Japon,  etc.,  1903,  p. 

15;  Japan  Sea. 

Head  2f ;  depth  5.  D.  IX-13;  A.  11;  P.  17.  Head  narrowed  for- 
ward,  the  lower  jaw  included.  Eye  6  in  head,  a  little  larger  than 
snoat;  interorbital  space  strongly  concave,  li  in  eye.  A  rather  long 
tentacle  above  eye  posteriorly;  behind  this  a  ridge,  low  and  mther 
sharp,  converging  with  its  fellow,  and  inclosing  a  depressed  quad- 
mngular  area;  no  spine  at  its  posterior  end;  nasal  spines  prominent; 
preorpercle  with  3  spines,  the  upper  shorter  than  eye,  the  second  not 
one-half  it«  length,  the  third  short,  blunt,  and  turned  downward; 
opercular  spine,  blunt,  concealed;  suprascapula  with  a  single  long 
spine.  Top  of  head  covered  with  sraall  rounded  warts.  Lateral  line 
with  thin,  bony  concealed  plates,  its  pores  sending  numerous  simple 
branches  above  and  below;  below  the  lateral  line  2  rows  of  small  cross 
plates,  tube-like,  apparently  connected  with  the  system  of  tubes  of 
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the  lateral  line;  no  rounded  bony  plates  or  scales.  Longest  dorsal 
spine  3  in  head;  pectoral  moderate,  a  little  more  than  one-half  bead; 
ventral  2^  in  head.  Head  bluish  violet  above;  sides  of  body  reddish 
yellow;  violet  marblings  on  the  lower  lip  and  on  the  sides  of  the  lower 
jaw,  leaving  the  ground  color  to  form  ocellated  spots;  fins  violet  with 
yellow  spots,  the  ventrals  uniform  yellowish.  Known  from  1  speci- 
men 13  inches  long  from  the  mouth  of  the  Amur  River.  (Steindach- 
ner.)  Also  recorded  by  Dr.  Schmidt  from  Peter  the  Great  Bay, 
Vladivostok. 

19.  MEGALOCOTTUS  Gill. 

Megaiocottiis  GihL,  Pr«K\  Ac.  Nat.  Sci.  Phila.,  1S61,  p.  166  {plntijcephalm). 

This  genus  includes  large  sculpins,  with  broad,  flat  heads,  differing 
from  MyoxocephahiH  chiefly  in  the  sharp  projecting  lower  jaw;  the 
preopercle  has  3  spines,  the  upper  short  and  straight,  the  lowermost 
turned  downward;  dentation  2L^\n  Myoxocepludu^;  suprascapula  with 
2  spinous  projections;  top  of  head  warty;  sides  with  rounded  tuber- 
cles in  the  adult;  lateral  line  of  sepai'ated  pores;  a  large  pore  behind 
last  gill.     North  Pacific. 

{fieyaXog  great;  Coitus,) 

28.  MEGALOCOTTUS  PLATYCEPHALUS  (Pallas). 

Coitus  platycephalus  Pallas,  Zoogr.  Rosso Asiat.,  Ill,  1811,  p.  135;  Kamchatka, 
after  Steller. — Citvier  and  Valenciennes,  Hist.  Nat.  PoiiJs.,  IV,  1829,  p.  177. 

CoUiw  taeniopterm  Kner,  8itzb^r  Ak.  Wise.  Wien,  LVIII,  1S6H,  p.  18,  pi.  xrv, 
fig.  10;  Deoastris  Bay,  near  mouth  of  Amur  River.     (No.  5574,  Miis.  Wien.) 

MegalocoUtis  platycephalus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1861,  p.  166. — 
Jordan  and  Gilbert,  Rept.  U.  S.  Fur  Seal  Gomm.,  Ill,  1898,  p.  469. — 
Jordan  and  Evermann,  Fishes  N.  M.  Amer.,  II,  1898,  p.  1987,  fig.  725,  St 
Michael. — Schmidt,  Faune  Mer,  Japon,  1903,  p.  15;  Japan  Sea,  Okhotsk  Sea. 

Head  3  in  length,  D.  VIII— 13;  A.  12;  V.  I,  3;  P.  16  or  17;  lateral 
line  40.  Lower  jaw  somewhat  longer  than  upper;  eye  5  in  head,  as 
long  as  snout;  nasal  spines  distinct;  orbital  rim  moderately  prominent; 
a  low  ridge  behind  it  toward  the  occiput,  without  spines  or  points. 
Top  of  head  between  these  ridges  forming  a  quadrangular  depression, 
as  broad  as  the  eye  in  front,  but  narrower  behind.  Top  of  head  cov- 
ered with  naked,  warty  skin.  Preopercle  with  4  spines,  the  upper  as 
long  as  eye,  directed  upward  and  backward,  the  second  much  shorter, 
the  others  directed  downward.  Opercle  with  a  long,  forked  ridge, 
ending  in  two  short  diverging  spines;  a  spine  directed  downward  on 
subopercle;  two  sharp  spines  on  scapular  region,  the  lower  the  longer 
and  touching  the  first  tube  of  the  lateral  line.  Lateral  line  complete, 
above,  its  numerous  rounded  bony  plates  armed  with  spines  as  in  Jtf^ 
laticejys;  these  in  2  rows  anteriorly  and  1  posteriorly;  a  few  similar 
plates  below  lateral  line.  Fins  all  high,  the  soft  dorsal  especially  so. 
Color  dark,  with  many  dark  shades  and  spots  on  throat  and  belly, 
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especially  on  gill  membranes;  sides  and  belly  (in  males)  with  irregu- 
lar, round  white  spots;  first  dorsal  with  round,  pale  spots,  the  mem- 
branes otherwise  largely  dusky;  soft  dorsal  with  3  or  4  dark  oblique 
cross  shades,  between  which  are  rows  of  pale  spots;  anal  with  4  dark 
oblique  cross  shades;  between  which  are  rows  of  pale  spots;  first  dor- 
sal with  round  pale  spots,  the  membranes  otherwise  largely  dusky; 
soft  dorsal  with  3  or  4  dark  oblique  cross  shades,  between  which  are 
rows  of  pale  spots;  anal  with  4  dark  oblique  cross  shades;  caudal  with 
3  narrower  dark  sti'ipes;  pectoral  with  4;  v^entrals  dusky  with  pale 
spots.  Okhotsk  Sea  and  western  and  northern  parts  of  Bering  Sea. 
This  description  (after  Kner)  from  a  single  specimen,  7i  inches  long, 
from  Deca»stris  Bay,  near  the  mouth  of  the  Amur.  We  have  not  seen 
the  species,  but  Dr.  Schmidt  lists  it  as  from  the  Japan  Sea,  his  collections 


Fig.  22.— MK«JAU>r/>TTrH  iM.ATYrKPHAi.ra. 


being  made  in  Peter  the  Great  Bay,  near  Vladivo.stok.  The  plate,  from 
Jordan  and  Evermann,  was  drawn  from  a  specimen  collected  at  St. 
Michaels,  Alaska,  by  Mr.  L.  M.  Turner.  It  seems  to  belong  to  this 
species. 

{TtXarvs^  broad;  /cf^aA./;,  head.) 

20.  AINOCOTTUS  Jordan  and  Starks. 
Airioatttrui  Jordan  and  St  auks,  new  j^enusJi  {eimijer). 

This  genus  is  allied  to  Myoxocephahm^  having  the  general  form  and 
appeai*anc<^  of  the  large  sculpins.  It  has,  however,  four  prcopercular 
spines,  as  in  l\m>cotias^  but  the  upper  is  ver}'  long  and  straight,  and 
not  hooked  as  in  PorocottuH,  There  is  no  slit  behind  the  last  gill,  a 
character  which  separates  Ahwcottu^s  from  Ovcoeottus^  to  which  it  is 
technically  nearest  in  relationship.  Ahiocotfuj^  lacks  also  the  high  fins 
and  the  comb-like  crest  of  the  males  of  OncocotUcH, 

{aino^  the  white  aborigines  of  the  island  of  Hokkaido;   Coitus,) 

29.  AINOCOTTUS  ENSIGER  Jordan  and  Starks,  new  species. 

Head  21  in  length  without  caudal;  depth  5.  Dorsal  X-14;  anal  12. 
Lateral  line  88.     Eye  6  in  head;  interorbital  7i;  snout  2|;  maxillary 
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2;  upper  preopercular  spine  61;  pectoral  2;  fii-st  dorsal  spine  4|; 
third  dorsal  spine  3|,  longest  dorsal  rays  SJ;  longest  anal  rays  3{; 
ventral  2f ;  caudal  2i. 

Head  long  and  but  little  depressed;  the  sides  forming  an  angle  with 
the  top.  Body  nowhere  compressed.  Postorbital  part  of  head  equal 
to  snout  and  twice  the  verticle  diameter  of  eye.  Interorbital  space 
wide  and  uniformly  concave.  Maxillary  reaching  the  diameter  of 
pupil  beyond  eNe.  LoA^er  jaw  but  slightly  included;  a  knob  devel- 
oped at  symphysis.  Teeth  small,  conical,  in  rather  wide  bands  on 
jaws  and  vomer;  the  band  strongly  curved  on  the  latter;  its  greatest 
width  equal  to  length  of  orbit.  Nasal  spines  strong,  not  verj^  sharp. 
Ridges  on  each  side  of  vertex  not  continuous,  represented  by  a  short 
double  spine  behind  orbital  spine  (first  digitate  spine),  and  a  longer 
one  at  occiput,  between  which  there  is  a  rounded  raised  area,   but 


FlO.  23.— AINOCOTTUS  EN8IGER. 


scarcely  a  ridge.  The  ridge  outside  of  this  is  low  and  uneven.  The 
highest  spine  on  top  of  head  is  the  superorbital  spine,  which  is  situated 
over  posterior  fifth  of  orbit;  behind  it  are  two  digitate  spines,  both 
directed  backw^ard.  Preopercular  spine  long,  straight  and  shaq), 
nearly  reaching  edge  of  opercle;  below  it  are  three  spines,  the  upper 
one  the  largest,  scarcely  a  third  as  long  as  the  large  spine,  the  lower 
one  is  directed  forward  and  downward  as  usual,  while  the  one  between 
is  more  obtuse  than  the  others,  and  is  directed  downward  and  slightly 
backward.  Opercle  with  a  long,  strong  ridge  ending  in  a  spine;  the 
length  of  ridge  and  spine  equal  to  twice  the  vertical  diameter  of 
eye.  Lower  end  of  subopercle  and  upper  end  of  interopercle  each 
with  a  sharp  spine,  their  points  converging  and  nearly  touching;  the 
upper  one  pointing  downward  and  backward,  the  lower  one  upward 
and  backward.  Posttemporal  spine  long  and  sharp,  ending  about  on 
a  vertical  with  preopercular  spine.     Humeral  spine  triangular  and 
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blunt,  not  nearly  reat^hing  as  far  as  long  opercular  flap.  Suborbital 
stay  scarcely  keeled,  but  produced  in  a  rounded  ridge.  Top  of  bead 
comparatively  rather  sparsely  covered  with  very  hard  warts.  Skin 
everywhere  naked,  with  no  trace  of  plates  anywhere.  No  slit  behind 
last  gill. 

Spinous  dorsal  when  depressed  does  not  reach  to  first  ray  of  soft 
dorsal.  Soft  dorsal  high  and  short.  Last  mys  of  dorsal  and  anal 
slightly  adnate  to  body,  the  latter  at  base  only;  tips  last  rays  on  the 
same  vertical.  Pector*al  broadly  rounded,  the  rays  just  below  the 
third  or  fourth  from  the  top  the  longest,  reaching  to  opposite  tips  of 
last  doi"sal  spines  when  depressed.  Ventrals  reaching  half  the  distance 
from  their  base  to  front  of  anal.  Caudal  truncate,  or  very  slightly 
rounded  when  spread,  a  little  concave  when  partly  closed. 

Color  very  light,  slaty  brown  on  back  and  upper  part  of  sides; 
white  below;  a  dark  cross  band  on  back  under  posterior  end  of  spinous 
^  dorsal,  and  one  under  each  eud  of  soft  dorsal;  a  dark  bar  at  base  of 
caudal  and  one  across  caudal  toward  posterior  end,  leaving  a  broad 
white  margin  at  tips  of  rays;  head  light,  somewhat  mottled;  no  bars 
from  eyes;  lips  with  alternate  white  and  light  dusky  spots;  underpart 
of  head  and  belly  white;  spinous  dorsal  with  an  irregular  large,  dusky 
blot<»h  at  e4U5h  end;  soft  dorsal  with  2  or  3  dusky,  irregular,  oblique 
cross  bands;  upper  part  of  pect^^ral  mottled  with  white  spots  on  a 
dusky  ground,  which  changes  to  light  and  dark  crossbars  below;  anal 
white,  crossed  by  2  dusky,  oblique  bands;  ventrals  white. 

This  species  somewhat  resembles  Myf/xocephahix  vej^nieomm  and  M. 
jaok^  but  may  be  known  at  once  by  the  lack  of  plates  on  body  and  b}' 
the  presence  of  four  preopercular  spines. 

The  above  description  from  the  type,  which  was  taken  at  Hakodate 
by  Jordan  and  Snyder.  It  is  30  cm.  in  length.  Three  cotypes  were 
taken  at  the  same  locality. 

The  type  is  numbered  7709  Ichthyological  Collections,  Leland  Stan- 
ford Junior  University  Museum.     Cot}  pes  are  50921  U.S.N.M. 

{enmger^  sword  bearing.) 

21.  POROCOTTUS  Gill. 
Porocottus  Gill,  Proc.  Ac.  Nat.  Soi.  Phila.,  ia59,  p.  166  {(piadrifUis) , 

This  genus  is  near  Mt/oxocej^/ia/us^  differing  in  the  presence  of  4 
preopercular  spines,  the  uppermost  hooked  upward.  I^wer  jaw 
included.  Lateral  line  modified,  giving  off  pairs  of  divergent  branches 
with  pores  at  their  ends.  Cirri  present  above  eye  and  on  nape. 
Northern  Pacific. 

{Ttopos,  pore;  Coitus,) 
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30.  POROCOTTUS  TENTACULATUS  (Kncr). 

UottuA  tentacukitus  Kner,  Sitzber.  Akad.  Wiss.  Wien,  LVIII,  1868,  p.  22,  pi.  v, 
fig.  12;  **  Singapore;"  evidently  an  error.  (No.  5591a  Wien.  Mils.) — JoitUAX 
and  P:vermann,  Fish.  N.  and  M.  Amer.,  II,  1898,  j).  2000;  after  Kner. 

Head  3^  D.  Vl-10  or  17;  A.  14  or  15;  V.  I,  13,  P.  14  or  15.  Head 
small,  mouth  small,  the  lower  jaw  included;  eye  large,  3  in  head, 
longer  than  snout;  interorbital  space  channel-like,  less  than  one-half 
diameter  of  eye;  a  sharp  spine  before  each  eye,  on  which  is  a  fring-ed 
tentacle;  supraocular  ridge  ending  in  a  blunt,  forked,  hony  knob,  on 
which  is  a  small  thread-like  tentacle;  the  quadrangular  interspace 
between  these  two  sets  of  tentacles  is  excavated;  preopercular  spine 
long,  curved  upward,  two-thirds  diameter  of  eye;  the  second  spine 
much  shorter  and  turned  backward;  2  spines  lower,  turned  downward; 
subopercle  with  a  spine  turned  downward;  a  similar  one  on  opercle; 
maxillary  reaching  to  middle  of  eye;  lower  jaw  with  large  pores. 
Dorsal  fins  low,  the  rays  flexible,  the  two  close  together;  ventral* 
reaching  vent;  pectorals  past  beginning  of  anal.  Skin  of  body 
wholly  naked;  lateral  line  complete,  bending  downw^ard  on  caudal 
peduncle.  Color  clear  brown,  darker  above,  the  head  above  with  a 
few  large  dark-brown  spots,  w^hich  form  obscure  bands,  1  of  these 
from  front  of  e^  e  across  upper  lip,  second  broader  from  eye  across 
subopercle;  lower  jaw  speckled;  throat  and  breast  plain  yellowish; 
back  with  about  6  dark  cross  bands,  those  most  anterior  the  broadest; 
sides  of  body  with  a  network  of  brown  streaks  around  pale  spots;  a 
large  bright  yellow  spot  at  base  of  caudal;  fins  all  finely  spotted  with 
whitish  and  dotted  with  dark,  the  caudal  with  5  or  6  dark  cross  bands; 
pectorals  faintly  barred.  (Kner.)  A  single  specimen,  2  inches  long, 
said  to  be  from  Singapore,  which  is  of  course  an  error.  It  probably 
came  from  the  Pacific  coast  of  Asia,  perhaps  from  Yezo  or  Decastris 
Bay. 

{Umtaculntu^^  having  tentacles.) 

22.  ARGYROCOTTUS  Herzenstein. 

Argi/roeottus  IIkrzexhtkix,  Melanges  Biol.  Ae.  Imp.  Sei.,  XIII,  1892,  p.  219;  St. 
Petersburg. 

Spinous  dorsal  short;  ventrals  extreniely  long,  their  tips  extending 
beyond  front  of  anal  fin;  gill  membranes  scarcely  united  to  the  isth- 
mus, forming  a  broad  fold  across  it,  no  slit  behind  the  last  gill;  teeth 
on  the  vomer,  none  on  the  palatines;  skin  entirely  naked,  without 
scales  or  bony  plates;  preopercles  with  3  small  spines.     North  Pacific. 

{apyvpog^  silver;   CotUia,) 


Digitized  by  VjOOQIC 


NO.  1358.  JAPANESE  SCVLPINS— JORDAN  AND  STARKS.  287 

31.  ARGYROCOTTUS  ZANDERI  Herzenstein. 

Argyrocoltus  zanderi  Herzenstein,  IVK'langes  Biol.  Ac.  Imp.  Sci.,  XIII,  1892, 
p.  219;  Koreakow,  Sakhalin.  (Type  No.  9679,  Mus.  St.  Petersburg.  Coll. 
Dr.  Zander. ) — Jordan  and  Gilbert,  Fish.  Bering  Sea,  in  Kept.  Fur  Seal 
Invest,  for  1896-97,  III,  1899,  p.  460,  pi.  lx;  Iturup  Island.— Jordan  and 
EvERMANN,  Fish.  N.  and  M.  Amer.,  II,  1898,  p.  1995;  Iturup  Island. 

HeadSi;  depth  4|.  D.  VIlI-15;  A.  13;  P.  14;  V.  3;  C.  18;  lateral 
line  with  35  tubes.  Eye  3|  in  length  of  head;  iiiterorbital  space  If 
in  e^e;  2  well-developed  crests  at  the  vertex;  maxillary  reaching 
middle  of  eye;  lower  jaw  slightly  projecting;  2  anal  spines;  3 
small  spines  on  preopercle,  the  upper  half  as  long  as  the  eye,  turned 
upward,  the  others  directed  downward;  longest  dorsal  spine  one-half 
length  of  head;  pectoral  reaching  ninth  ra}'  of  soft  dorsal;  ventrals 
reaching  to  the  next  to  the  last  ray  of  anal.  Color  brownish,  dark 
above,  with  numerous  silvery  spots  bordered  with  darker,  a  silvery 


FlO.  21.  — AR«JYR<)<t)TTn8  ZANDERI. 


stripe  from  below  the  eye  to  the  base  of  the  lower  jaw;  another  from 
eye  to  angle  of  preopercle;  a  row  of  (5  large  irregular  spots  along  mid- 
dle of  sides,  many  smaller  ones  below  these;  2  smaller  irregular  spot*^ 
behind  these;  a  bell-shaped  spot  with  a  point  directed  upward  on  the 
belly  between  the  ventrals;  the  first  dorsal  with  its  upper  margin 
blackish,  with  milk-white  spots  dotted  with  black;  a  transparent  spot 
at  base  of  fourth  and  sixth  rays;  a  small  transparent  spot  near  base  of 
fourth  ra}';  another  behind  sixth;  about  these  spots  the  coloration 
is  darker;  soft  dorsal  almost  uniformly  dark;  anal  colorless,  its  border 
dark,  with  2  or  3  dark  spots  on  each  ray;  caudal  uniformly  dusky, 
the  upper  and  lower  rays  blackish,  with  clear  spots;  ventral  with  darker 
cross  streaks;  pectorals  with  dark  rings  and  streaks.  Ventral  in  female 
probably  much  shorter  than  in  male,  the  color  less  marked.  Three 
8j>ecimens  of  this  beautifully  marked  Cottoid  taken  in  Shana  Bay, 
Iturup  Island,  show  the  following  characters:  The  branchiostegal 
membranes  are  widely  joined  across  the  throat,  narrowly  united  in 
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front  of  the  middle  line  of  isthmus,  with  a  rather  wide  free  margin 
behind;  lateral  line  without  plates;  nasal  spines  small;  4  short  npines 
on  preoj)ercular  margin.     These  specimens  answer  well  to  the  detailed 
description  of  the  type,  but  are  still  more  ornate,  in  that  they  possess 
along  the  back  a  number  of  broad  dark  bars  alternating  with  lig'hter 
bars,  the  former  confluent  below,  with  the  ground  color  of  the  sides. 
In  the  largest  specimen,  7  cm.  long,  the  ventral  fins  extend  only  to 
base  of  third  anal  ray.     There  are  no  tubercles  on  the  rays,  and  the 
membranes  extend  nearly  to  tips  of  the  2  outer  rays,  and  two-thirds 
length  of  the  inner  ray.     The  v  entral  spine  is  slender,  nearly  as  long" 
as   the  inner   ray,  and  is  firmly  adnate  to  outer   ray.     The  smaller 
specimens  are,    respectively,  4  cm.  and  3.5  cm.  long,  the  ventrals 
reaching  in  one  to  front  of  anal,  in  the  other  to  vent;  fins  are  finely 
cross  barred,  more  variegated  than  in  the  type.     (Jordan  and  Gilbert.) 
Known  only  from  Sakhalin  Island,  1  specimen  92  mm.  long  (Herzen- 
stein),  and  Iturup  Island,  where  3  specimens  were  obtained  by  the 
U.  S.  Fish  Commission  steamer  Alhatross  in  1896;   our  description 
from  the  latter. 

(Named  for  its  discoverer.  Dr.  Zander.) 

28.  ZESTICELUS  Jordan  and  Evermann. 
Zesticelus  Jordan  and  Evermann,  Check -List  Fishes,  1896,  p.  443  {profundorum). 

Deep-sea  sculpins,  closely  allied  to  Por(HX)ttuH^  but  with  the  skeleton 
little  developed,  the  head  soft  and  spongy,  filled  with  mucK>us  channels, 
the  skin  perfectly  smooth,  the  lateral  line  reduced  to  a  series  of  sepa- 
rate open  pores,  the  vertical  fins  few-rayed  and  weak.  Preopercular 
spine  slender,  curved  upward.  Deep  seas;  2  species  known;  probably 
degraded  from  Porocottv^^  the  soft  skeleton  and  feeble  structure  being 
results  of  deep-sea  life. 

(Z^arog^  soft-boiled;  IceltiS^  a  son  of  the  god  of  sleep.) 

32.  ZESTICELUS  BATHYBIUS  (Gunthcr). 

Cotius  bathyhius  GeNTHER,  Kept  Fishes  Challenger,  1887,  p.  62,  pi.  x,  fig.  C;  off 
Tokyo. 

This  si)ecies  is  thus  described  by  Dr.  Giinther: 

D.  5  to  10;  A.  7;  P.  17,  V.  3.  The  preoperculum  is  very  strongly  armed.  There 
are  two  spines  arising  from  the  same  root  at  the  angle,  one  in  front  of  the  other,  the 
posterior  being  longer  than  the  eye;  three  other  shorter  spines  along  the  lower  edge 
of  the  preoperculum;  operculum  with  a  small  spine  at  its  antero-inferior  angle. 
A  pair  of  spines  on  the  occiput  behind  a  deep  depression  occupying  nearly  the  whole 

of  the  vertex.  Eyes  longer  than  the  snout,  close  together.  Minute  teeth  on  the 
vomer,  but  none  on  the  palatine  bones.  Tail  much  attenuated.  Pectorai  fin 
extending  beyond  the  origin  of  anal;  ventrals  not  reaching  the  vent.  Second 
dorsal  fin  higher  than  first;  length  of  the  caudal  two-fifths  of  that  of  the  body 

(without  head).  Muciferous  system  much  developed,  opening  by  wide  pores  along 
the  lower  jaw,  the  preoperculum,  the  infraorbital  ring  and  the  lateral  line.  Grayish- 
brown;  throat  and  all  the  fins  black. 
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Habitat. — South  of  Yetldo,  Japan,  Station  235;  depth  565  fathoms.     One  Hpecimen, 
2}  inches  long. 

A  small  specimen  from  off  Misaki  was  seen  in  one  of  the  museums 
in  Tokyo,  but  our  notes  in  regard  to  it  are  mislaid. 
(/iaOvs^  deep;  /3i6g^  living.) 

24    COTTUNCULUS  Collett. 

Ck>Uunculiu*  C'OLLETT,  Norgea  Fiske,  1875,  p.  20  (mirropa). 

Body  tadpole-shaped,  the  head  extremely  large,  the  body  tapering 
rapidly  from  the  shoulders  to  the  slender  tail;  mouth  rather  large, 
terminal,  oblique,  the  jaws  about  equal;  villiform  teeth  in  the  jaws;  a 
double  patch  on  vomer;  no  teeth  on  the  palatines;  no  spines  on  the 
head,  the  tubercular  surface  of  the  skull  covered  by  skin;  skull  thin, 
its  bones  not  firm.     Gills  3i,  no  slit  behind  the  last  arch;  gill  mem- 


Fig.  25.— CorrrNciTLUs  brephocephalvs. 

branes  broadly  joined  to  the  isthnms,  their  union  extending  to  above 
the  lower  edge  of  the  base  of  the  pectorals.  Pseudobranchia?  very 
small;  no  cirri,  scales,  or  prickles;  the  skin  thin  and  movable,  smooth, 
or  roughened  with  small  warts.  Spinous  dorsal  little  developed,  the 
2  fins  usually  continuous;  spines  very  slender,  flexible,  embedded  in 
the  skin;  pectorals  short,  procurrent  below;  ventrals  very  short,  well 
separated,  their  rays  I,  3;  caudal  rounded.  Deeper  parts  of  the 
Atlantic. 

(A  diminutive  of  (httm.) 

33.  COTTUNCULUS  BREPHOCEPHALUS  «  Jordan  and  Starks. 

Head  2i  in  length  without  caudal;  depth  3i.  Dorsal  VI-16;  anal 
12.  '  Eye  4J  in  head;  maxillary  2i. 

This  species  may  be  known  by  the  absence  of  blunt  spines  and  by 
the  coloration. 


«Thi8  species  is  described  in  detail  and  figured  in  the  Proceedings  of  the  U.  S. 
National  Museum,  XXVI,  1903,  p.  689. 
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The  type  was  dredged  by  the  U.  S.  Fish  Commission  steamer 
AlbatroHn  in  Suruga  Bay  in  94  fathoms,  Station  3704.  It  is  13  era.  in 
length,  and  bears  the  number  50591,  U.S.N.M. 

(fifudog^  baby;  KStpaXfj^  head,  from  its  resemblance  in  feature  to  the 
shaven-fronted  babies  (kishibozu)  in  Japan. 

2S.   GYMNOCANTHUS  Swainson. 

Gyiniioeanthus  H\\Aiy:f^)Sy  ClanM.  Fish.,  et<\,  II,  1839,  p.  271  (vnttntiU). 

Phobetor  KrOyer,  Natiirh.  Tidsohr.,  I,  1844,  p.  2^3  (/n>MJ<pw). 

Eiapfujcottus  Sai'Vage,  Nouv.  Anth.  Miis.  Paris,  (2),  I,  1878,  p.  142  (pistUliger). 

Body  slender  or  robust,  subfusiform,  covered  with  thick  skin  in 
which  are  sometimes  embedded  prickly  plates;  deciduous,  granular, 
or  stellate  tubercles  also  sometimes  present,  but  no  tnie  scales.  Head 
large;  mouth  terminal,  large,  the  lower  jaw  always  included,  the 
uppernjost  the  longer;  villiform  teeth  on  jaws,  none  on  palatines  or 
vomer;  suborbital  stay  strong;  preopercle  with  4  spines,  the  upper 
very  strong  and  armed  above  with  2  to  5  antler-like  processes;  operde 
nasal  bones,  orbital  rim,  and  shoulder  girdle  more  or  less  aimed;  gill 
membranes  forming  a  fold  across  the  rather  narrow  isthmus;  slit  behind 
last  gill  small  or  wanting,  if  present  reduced  to  a  mere  pore;  vertebrae 
about  28.  Branchiostegals  mostly  6.  Dorsal  tins  2,  separate,  the  first 
short,  its  spines  rather  slender;  ventral  rays  I,  3;  caudal  tin  moderate; 
pectoral  fin  broad,  its  lower  rays  procurrent.  Lateral  line  well  devel- 
oped, its  tubes  sometimes  provided  with  bony  or  cartilaginous  plates. 

(yvptrog^  naked;  aKavOa,) 

a.  Interorbital  Hpace  not  arnitHi  with  l)ony  plates;  jKiotoral  fin  with  fringes  on  the 

inner  side  of  the  rays.     I).  IX-14;  A.  16 piMilliger,  84. 

art.  Interorbital  space  arnie<l  with  bony  {)latey;  no  fringes  on  pectoral. 

b.  D.  1 X  or  X-14  or  15;  A.  15 intermedium^  ;i5. 

bb.  D.  X  or  XI-17;  A.  18;  mouth  very  large inerzensteini^  H6. 

34.  GYMNOCANTHUS  PISTILLIGER   (Pallas). 

Coitus  pi Milliger  Pallas,  Zoogr.  Rosso-Asiat.,  Ill,  1811,  p.  48;  Tnalaska. — CrviKR 
and  Valenciennes,  Hist.  Nat.  PoiK^.,  IV,  1829,  p.  198. — Gt^NTiiER,  Cat.,  II, 
1860,  p.  167. 

C(ttius  reiUralin  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  194; 
Kamchatka  (Coll.  Mr.  Collce,  tyi)e  in  Brit.  Mus.).— (It^NTHER,  Cat.,  II,  1860, 
p.  167. 

(hi  tiu<  cephaloides  Gray  J  in  Cuvier  and  Valenciennes^,  Hist.  Nat.  Poiss.,  IV,  1829, 
p.  194;  Kamchatka.     (Tyi)e  of  C.  vetflrafiit.) 

Elaphocoltm pistiUiger  ^AvyAiiKj  Nouv.  Archiv.  Mus.,  1878,  p.  142. 

(iffinnocarUhns  pislUliger  Gilbert,  Kept.  l'.  8.  Fish  Comm.,  1898  (1896),  p.  424.— 
St^oFiBLD,  Rept  Fur  Seal  CornuL,  III,  1898,  p.  503;  Grantley  Harbor — 
Jordan  and  Evermann,  Fish.  N.  and  M.  Amer.,  II,  1898,  p.  2006 — Jordan 
and  (Gilbert,  Rept.  U.  S.  Fur  Seal  Comm.,  Ill,  1898,  p.  460;  Petropaulski, 
Robben  Island,  Bristol  Bay,  Kyska,  Point  Belcher,  Cape  Tchaplins,  Bering 
Island. 

I).  IX-14;  A.  10.  The  dorsal  tins  are- widely  separated,  the  inter- 
space equal  to  one-half  or  more  than  one-half  the  diameter  of  the 
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pupil.  The  vertebrse  12  +  24.  An  obtuse  prominence  above  hinder 
margin  of  orbit  bears  in  young  individuals  a  slender  cirrus,  which 
f  requentl}^  disappears  in  adults.  Behind  the  eye  a  continuous  occipital 
ridge  bears  3  smaller  b"»ny  prominences,  the  firet  immediately  behind 
the  eye,  the  second  and  third  approximated  at  posterior  end  of  ridge; 
these  bear  no  cirri.  In  males  the  post  axial  region  is  furnished  with 
a  number  of  very  slender  filaments,  each  of  which  is  expanded  at  tip 
into  a  compressed  frond-like  lamina,  having  the  free  edge  more  or  less 
laciniate  or  fringed.  These  expanded  tips  are^bright  white  and  ver}^ 
conspicuous.  No  ti*ace  of  them  is  present  in  females,  but  they  develop 
in  males  at  a  very  early  age.  These  agree  with  the  structures 
descril>ed  by  Pallas,  on  which  he  based  the  name  plistilUger,  The 
upper  preopercular  spine  is  sharply  bifurcate  in  even  our  smallest 
specimens  (50  mm.),  but  in  these  no  trace  of  a  second  medial  upwardly 


jT* 


S^^ 


^<^*s^ 


Fig,  26. — (iVMNOTANTHrs  pistilliger. 


directed  spine  is  present.  The  latter  is  evident  in  specimens  70  mm. 
and  more  in  length,  and  a  small  concealed  prominence  repre.senting  a 
third  spine  is  exceptionally  present.  No  trace  of  slit  })ehind  last  gill. 
Very  young  examples  show  no  groups  of  gmnulations  on  head  or 
nape,  these  being  usually  wanting  in  specimens  less  than  100  mm.  long. 
In  older  examples  they  are  variously  developed,  the  degree  of  arma- 
ture dependent  neither  on  age  nor  sex.  They  are  never  armed  on 
interorbital  space,  the  granulations  being  confined  to  the  occipital  and 
nuchal  regions,  with  an  additional  elongate  patch  on  the  upper  part 
of  the  opercle.  In  highly  developed  males  the  dorsal  and  ventml 
rays  are  accompanied  with  series  of  tubercles.  The  color  is  brown 
above,  with  very  narrow  vermiculating  lines  of  lighter;  a  black  blotch 
on  cheek,  more  conspicuous  in  males,  and  4  inconspicuous  cross  })ars 
on  back;  the  darker  dorsal  area  is  bounded  below  lateral  line  by  an 
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irregular  series  of  dark  streaks  or  bloU»hes.  In  males,  the  lower  jaw 
and  preopercle  is  cross-banded  with  black  and  light  yellow;  the  abdo- 
men, lower  half  of  sides  in  front  of  anus,  and  prepectoral  region,  with 
large  roundish  white  spots,  separated  by  vermiculating  areas,  rendered 
dusky  by  aggregations  of  coarse  black  dots;  ventrals  dusky  and  sil- 
very, the  latter  frequently  forming  cross  bands;  spinous  dorsal  dusky 
or  black,  with  irregular  series  of  white  spots  not  confined  to  ba^sal 
parts  of  tin.  In  !)oth  sexes  the  pectorals,  second  dorsal,  and  caudal 
are  translucent  or  yellowish,  crossed  by  narrow  black  bars.  The 
females  are  more  numerous  than  the  males  in  our  collection,  but  the 
disparit}'  in  number  is  not  so  groat  as  has  been  found  by  other  writers. 
In  45  specimens  examined  as  to  this,  17  are  males,  28  females.  Among 
specimens  obtained  at  Petropaulski  and  at  the  U.  S.  Fish  Commission 
steamer  Alhatrons  station  3040,  off  Robben  Island,  in  18  fathoms,  no 
males  are  included.     (Gilbert.) 

Coasts  of  Alaska;  taken  abundantly  in  Bristol  Bay  in  4i  to  26 
fathoms,  and  about  Robben  Island  and  the  coast  of  Kamchatka. 

(pv</f'I/a^  pistil;  (/^^*o^  I  bear;  in  allusion  to  the  axillary  papillae  of 
the  m^le.) 

35.  GYMNOCANTHUS  INTERMEDIUS  (Schlegel). 

Cotius  iniermedius  Schlegel,  Fauna  Japonica,  Poiss.,  1843,  p.  .38;  coast  of  Jezo. — 

GrNTHER,  Cat.  Fish,  II,  1860,  p.  167;  copied. 
Gymnocardhm  intemiedius  Gilbert,  Rept.  U.  S.  Fish  Comm.  for  1893,  1896,  p.  424. 
Cottus  JUamentosus  Sauvacie,  Rev.    Mag.   Zoo!.,  Ill,   1875,  p.    279;    Hawaiian 

Islands  (by  error). 

Head  23^  in  length  without  caudal;  depth  4^.  Dorsal  IX  or  X-14 
or  15;  anal  15;  lateral  line  37.  E^'e  4  in  head;  interorbital  space 
(bone)  11;  snout  4:  aiaxillary  2|. 

Upper  profile  of  head  straight  and  gently  sloping  from  dorsal  to 
eye,  thence  rounded  to  front  of  eye  and  slanting  straight  and  steep  at 
snout.  Interorbital  concave,  shallow,  without  ridges  or  channels. 
Top  of  head  concave  between  a  pair  of  slight  rounded  ridges  that  run 
back  from  each  eye.  Suborbital  stay  rather  prominent.  Lower  jaw 
included;  maxillary  reaching  to  below  middle  of  eye,  or  varj^ing  from 
that  point  to  below  posterior  margin  of  pupil.  Very  small  conical 
sharp  teeth  on  jaws;  the  bands  wider  in  front;  no  teeth  on  vomer  or 
palatines. 

Angle  of  preopercle  with  a  long  sharp  spine,  which  reaches  just 
past  edge  of  opercle;  above  it  bears  3  or  4  sharp  antler-like  processes. 
Edge  of  preopercle  below  with  3  moderate,  sharp  spines  of  about 
equal  size;  the  upper  one  directed  downward  and  backward,  the  other 
two  directed  downward  and  forward.  Nasal  spines  well  developed. 
Over  posterior  margin  of  eye  is  a  blunt  tubercle  which  bears  a  rather 
large  simple  tentacle.  Top  of  head  without  lx)ny  tubercles  as  in  0. 
pistUliger.  A  prominent  shai-p  humeral  spine  just  above  base  of 
pectoral. 
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Lateral  line  with  concealed  bony  plates.  A  very  few  scattered 
ctenoid  plates  behind  pectoral  base  present  in  both  sexes.  No  axil- 
lary tentacles.  Top  of  head  with  close  set,  rough  plates,  which  usu- 
ally extend  between  eyes  nearly  to  nasal  spines;  no  plates  on  uppe^ 
part  of  preopercle  or  opercle. 

Third  dorsal  spine  the  highest.  If  in  head  in  females,  in  males  If;, 
the  first  spine  2[  in  females;  If  in  males;  the  spines  behind  the  fourth 
rapidly  decrease  in  length,  so  that  the  posterior  border  of  the  fin  is 
nearly  vertical;  the  last  spine  one-third  eye  in  length.  Dorsals  sepa- 
rated b}'  an  interval  equal  to  that  between  spines  at  base.  Soft  dorsal 
lower  than  spinous;  the  longest  rays  2^  in  head  in  female,  2  in  male; 
the  last  ray  is  not  adnate;  tips  of  last  rays  do  not  reach  nearly  so  far 
back  as  those  of  anal,  which  do  not  reach  nearly  to  base  of  caudal; 
pectoral  with  19  rays,  3  or  4  below  the  third  are  the  longest;  they 
reach  to  above  base  of  fourth  anal  ray  in  the  female  and  are  IJ  in 
head;  in  the  male  they  reach  to  above  fifth  or  sixth  anal  ray  and  are 
equal  to  the  head's  length. 

The  inner  ray  of  the  ventral  is  the  longest;  it  reaches  to  the  vent  in 
the  female,  to  the  base  of  the  seventh  anal  ray  in  the  male.  Caudal 
almost  imperceptibly  concave  when  the  fin  is  closed,  truncate  or 
slightly  convex  when  spread;  its  length  is  1 J  in  the  female,  IJ  in  the 
male. 

Color  slaty,  profusely  spotU^d  with  small,  irregular  dark  spots,  with 
or  without  obscure  cross  bars;  when  present  there  is  1  under  middle 
of  spinous  dorsal,  2  under  soft  dorsal,  and  1  halfway  across  caudal 
peduncle;  lower  part  of  sides  and  belly  white;  a  large  black  blotch 
occupies  cheek  below  suborbital  stay;  opercle  below  preopercle  spine 
black;  membrane  between  upper  branchiostegal  rays  dark,  the  rays 
white;  spinous  dorsal  dark  and  irregularly  mottled,  or  with  a  couple 
of  transparent  oblique  streaks;  soft  dorsal  transparent  and  with  2  or 
3  conspicuous  black  streaks  obliquely  across  the  rays;  pt^ctoral  white, 
crossed  toward  posterior  end  with  3  or  4  nearly  vertical  black  streaks; 
caudal  white,  crossed  with  3  or  4  curved  black  bands;  ventrals  and 
anal  white.  The  following  color  was  taken  from  a  fresh  specimen: 
Olive,  finely  mottled  with  brown,  salmon  red  shades  on  sides;  fins 
barred;  the  dorsal,  anal,  caudal,  and  pectoral  washed  with  salmon  red, 
brightest  on  pectoral  and  caudal;  venti^al  white,  faintly  barred  with 
salmon;  lower  side  of  head  more  or  less  yellow. 

Here  described  from  specimens  from  18  to  22  cm.  in  length  from 
Hakodate. 

This  species  may  be  known  from  G,  p!Hf!U!</er  by  the  longer,  better 
armed  preopercle  spine,  the  wider  and  shallower  interorbital  space 
which  is  rough  with  plates,  the  absence  of  axial  tentacles  or  fringes 
on  inner  side  of  pectoral  rays,  the  absence  of  })ony  tubercles  on  top  of 
head,  and  by  the  presence  of  the  superorbital  tentacle  in  all  ages. 
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Speciineiis  were  taken  at  Hakodate,  Same,  and  Otaru.  A  small 
specimen  from  Hokkaido  (858  in  his  preliminary  catalogue)  wa8 
received  from  Ishik^wa. 

Dr.  Sauvage  describes  a  species  of  GijtnnocantkuH  from  the  impos- 
sible locality  of  the  Hawaiian  Islands.  It  is  probably  based  on  a 
.Japanese  specimen  of  Gyimux'dntlniH  intt-rn tedium, 

1).  IX-16;  A.  l.'i;  P.  15.  No  teeth  on  vomer.  Two  Htroujj:  HpineH  at  the  end  of 
the  snout;  no  spines  at  the  orbit;  8{)ace  lK»tween  the  eyes  concave,  very  narrow; 
najH)  rounded,  without  spines  or  tul^ercles.  A  strong  bifid  preopercuiar  spine.  Gill 
ojienings  8eparate<i  by  an  isthmus.  Lateral  line  almost  straight.  Color  yellowish, 
maculate,  with  small  black  spots;  a  black  band  at  the  base  of  the  cau<ial;  fins  with 
black  lines,  formt»d  of  small  points.     (Sauvage. ) 

The  mixing  of  Japanese  and  Hawaiian  species  in  collections  has  fre- 
quently occurred,  as  most  st-eanjers  lx)und  from  San  Francisco  to 
Japan  stop  at  Honolulu. 

36.  GYMNOCANTHUS  HERZENSTEINI  Jordan  and  Starks,  new  species. 

Head  2 J  in  lenj^th  without  caudal;  depth  4i{  to  ;*>.  Dorsal  X  or  XI- 
17;  anal  18;  lateml  line  40.     Eye  4|  to  4f  in  head;  interorbital  width 


^ 


FlCJ.  27.— GYMNOCANTUrS  HERZKNSTEINI. 


10;  snout  3 J;  maxillary  ^2\,  Length  of  tin  rays  of  female:  first  dorsal 
spine  2\  in  head;  third  spine  2;  ninth  spine  4i;  last  spine  8;  fourth 
dorsal  ray  2J;  middle  pectoral  niys  Iji;  ventrals  2;  caudal  2^.  Fin 
rays  of  male:  first  dorsal  spine  2^;  third  spine  \i\  ninth  spine  2^; 
last  spine  7^;  fourth  dorsal  ray  2^;  pectoral  If;  ventrals  li;  caudal  Ij. 
Head  and  body  everywhere  about  as  deep  as  wide;  body  round  in 
section;  head  flat  or  slightly  concave  above,  the  sides  joining  at  an 
angle;  snout  steep.  Mouth  large,  the  maxillar}'^  reaching  to  below 
posterior  orbital  rim;  interorbital  shallow,  concave,  without  ridges  or 
channels.  Lower  jaw  the  shorter.  Sharp  conical  teeth  in  bands  on 
jaws;  the  band  on  lower  jaw  narrow,  not  widened  in  front;  much 
wider  in  front  on  premaxillary ;  vomer  and  palatines  toothless.  Angle 
of  preopercle  with  a  long  stout  spine,  not  reaching  edge  of  opercle, 
armed  above  with   8   sharp   anther-like   processes;    lower    edge   of 
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preopercio  with  3  sharp  8u}>equal  spines,  the  upper  one  directed 
downward  and  bat^kward,  the  middle  one  downward,  and  the  lower 
one  hooked  forward.  Nasal  opines  well  developed.  On  top  of  head 
from  eye  running  bai'kward  is  a  low,  rounded  ridge,  which  is  scarcely 
broken,  though  shows  slight  indications  of  tul>ercles. 

Over  posterior  margin  of  eye  is  a  prominent  blunt  tubercle  which 
does  not  bear  a  tentacle.  Top  of  head  thickly  covered  with  rough 
bony  plates  which  extend  forward  on  interorbital  space  to  front  of 
eye.  Similar  plates  on  opercle,  top  of  preopercle  and  on  cheek  behind 
eye.  Humeral  spine  very  short  and  blunt,  not  nearly  so  long  as  in 
/?.  inteniiedhui, 

Lrtiteral  line  with  concealed  bony  plates.  A  few  rough  scattered 
plat(*s  behind  pectoral  base  much  more  numerous  and  regular  in  the 
male  than  in  the  female;  no  axial  tentacles. 

Middle  dorsal  spines  the  longest;  spinous  dorsal  rather  high  in 
front,  the  spines  growing  rapidly  shorter  behind  the  middle  in  the 
female,  holding  their  length  nearly  to  the  last  in  the  male.  Dorsals 
well  separated.  Soft  dorsal  highest  anteriorly,  the  rays  growing 
gradually  shorter  posteriorly;  the  last  ray  not  adnate;  tips  of  the  last 
rays  not  reaching  so  far  posteriorly  as  do  those  of  anal,  which  do  not 
reach  to  within  a  diameter  of  the  eye  of  the  base  of  the  caudal.  Pec- 
torals with  19  rays,  its  posterior  outline  broadly  rounded,  reaching  to 
above  base  of  second  anal  ray  in  the  female,  to  above  fourth  anal  ray 
in  the  male.  Middle  ventral  ray  the  longest,  not  reaching  vent  in 
female,  reaching  past  vent  nearly  to  anal  in  male.  Caudal  rather 
deeply  concav^,  even  when  fin  is  spread;  the  outer  i-ays  half  the 
diameter  of  the  eye  longer  than  the  middle  ones. 

Color  nearly  uniform  light  slaty  brown  above,  in  spirits,  without 
spots  or  crossbars,  changing  abruptly  to  silvery  white  just  below 
middle  of  sides;  a  diffused  dusk}^  blotch  on  cheek;  membrane  behind 
maxillary  dark  slate-color;  branchiostegals  dusky  in  male;  silvery 
white  in  female;  spinous  dorsal  with  3  black  or  dark  brown  bands 
following  the  upper  outline  of  the  fin,  the  upper  one  bordering  the 
upper  edge;  posteriorly  the  bands  are  broken;  in  the  female  they  are 
narrow  and  diffused,  and  in  the  male  they  are  broad,  conspicuous,  and 
wider  than  the  white  interspaces;  similar  bands  on  soft  dorsal  showing 
the  same  modifications  in  both  sexes,  but  running  obliquely  downward 
and  backward;  2  dark  cross  bands  on  caudal;  3  and  the  beginning  of 
a  fourth  vertical  dark  cross  bands  on  pectoral,  wider  on  male;  anal 
and  ventrals  white  in  female;  the  former  with  an  indistinct  dusky 
longitudinal  band  in  male. 

In  life  the  body  is  largely  cherry -red,  the  pectorals  golden,  with 
whitish  tips  and  black  bands  })ordered  with  bright  orange;  maxillary 
orange;  chin  and  belly  white;  orange  bars  on  back;  a  brick-red  band 
across  top  of  head. 
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This  species  may  be  known  from  G,  hifrrmedins^  which  it  most 
resembles,  by  the  increased  number  of  fin  rays,  the  longer  maxillary 
(longer  than  in  any  of  the  known  northern  Pacific  forms)  and  by  the 
shorter  humeral  spine,  and  by  many  minor  characters. 

Two  specimens,  a  male  and  a  female,  were  taken  by  Jordan  and 
Snyder  at  Hakodate.  The  male  is  the  t3^pe;  it  is  26  cm.  in  length 
and  is  numbered  7710,  Ichthyological  Collections,  Leland  Stanford 
Junior  University  Museum. 

(Named  for  the  late  Dr.  Solomon  Herzenstein,  of  St.  Petersburg,  in 
recognition  of  his  excellent  work  on  the  fishes  of  the  Hokkaido.) 

26.  CROSSIAS  Jordan  and  Starks. 
Orosmas  Jordan  and  Starkk,  new  genus  (allisi). 

This  genus  is  related  to  I\end<}hhmnh(j<  2iX\A  Bero^  probably  closer 
to  the  latter.  It  differs  from  them  in  having  3  ventral  rays;  no  pala- 
tine teeth;  a  single  pair  of  multitid  flaps  on  top  of  he^d  behind  orbital 
flaps;  the  tip  of  each  dorsal  spine  fringed  with  cirri;  and  in  having 
no  external  intromittent  organ.  Lateral  line  pores  arranged  in  pairs 
above  and  below  main  sensory  canal,  which  is  not  protected  by  con- 
cealed plates,  and  does  not  form  a  double  curve  anteriorly.     Japan. 

{Kpoixao?^  fringes.) 

37.  CROSSIAS  ALLISI  Jordan  and  Starks,  new  species. 

Head  2f  in  length  without  c^iudal;  depth  3|.  Dorsal  VII-16  or 
17;  anal  13;  lateral  line  34;  eye  4[  in  head;  interorbital  width  7; 
snout  4;  maxillary  2^;  height  of  caudal  peduncle  4^^.     * 

Body  not  much  compressed;  behind  head  the  width  is  four-fifths  of 
the  depth.  Snout  not  very  steep.  Mouth  little  oblique;  the  upper 
jaw  the  longer;  the  anterior  end  of  the  maxillary  on  a  level  with  the 
lower  margin  of  eye  or  a  little  below;  the  maxillary  reaches  pos- 
teriorly to  below  the  middle  of  eye.  Small  villiform  teeth  in  bands 
on  jaws  and  vomer;  none  on  palatines;  the  vomerine  patch  leather 
short  and  but  slightly  curved;  the  })ands  widened  in  front  on  jaws. 
Interorbitid  space  narrow  and  conceive.  Nasal  spines  well  developed, 
although  scarcely  protruding  through  skin.  A  moderate  spine  at 
angle  of  preopercle  but  slightlv  hooked;  below  it  a  smaller  triangular 
spine;  next  below  a  very  small,  blunt  tubercle;  lower  anterior  edge 
with  a  small  spine  directed  forward.  A  multitid  superorbital  flap 
divided  to  its  base  into  5  or  6  parts;  and  a  similar  one  at  posterior  end 
of  parietal  region. 

Skin  everywhere  naked;  no  rough  plates  behind  axil.  Lateral  line 
a  nearly  straight  main  tube,  unprotected  by  concealed  plates,  only 
slightly  cur\^ed  anteriorly,  and  not  undulating;  very  short  branches 
above  and  below,  opposite  to  each  other  and  ending  in  small  pores. 

The  tip  of  each  dorsal  spine  fringed  with  5  or  6  tentacles.     Spinous 
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dorsal  rather  low;  the  third  spine  the  highest,  though  but  little  higher 
than  the  second  and  fourth,  its  length  4i  in  head.  The  dorsals  very 
slig-htly  connected  at  extreme  base.  Soft  dorsal  much  higher  than 
spinous;  the  longest  rays  2i  in  head;  the  last  ray  adnate  to  caudal 
peduncle;  its  tip  reaches  well  beyond  that  of  last  anal  ray,  but  scarcely 
to  above  base  of  caudal  rays.  Anal  lower  than  soft  dorsal,  its  longest 
rays  3  in  head.  Pectoral  with  15  rays,  the  longest  the  sixth  from  the* 
top;  it  barely  reaches  past  front  of  anal,  and  is  equal  to  length  of  head. 
Ventral  with  a  concealed  spine  and  3  soft  rays,  the  middle  ray  the 
longest;  the  others  equal;  its  tip  does  not  reach  quite  to  vent.  Caudal 
somewhat  rounded. 

Color  brownish  on  sides  and  upper  parts,  white  below;  5  dark  spots 
on  back  above  lateral  line;  1  under  spinous  dorsal,  3  under  soft 
dorsal  and  1  on  caudal  peduncle;  these  sometimes  conspicuous,  some- 
times so  broken  up  and  mixed   in  with  the  general  mottling  of  the 


Fig.  28.— Cbossias  allisi. 


back  and  sides  as  to  be  obscure;  dark  brown  of  lower  part  of  sides 
with  many  round  light  spots  cut  into  it,  these  unpigmented  or  milk 
white;  a  white  spot  at  base  of  middle  caudal  rays;  obscure  bars  radiate 
from  eye,  1  to  each  side  of  snout,  1  across  end  of  maxillary,  and  1 
down  and  back  across  cheek;  spinous  dorsal  irregularl}'  mottled;  soft 
dorsal  nearly  uniform  light  dusk}^  showing  faint  traces  of  mottlings; 
each  ray  of  anal  with  5  or  (>  dark  conspicuous  points,  so  wide  apart  a« 
scarcely  to  form  lines  across  fin,  but  giving  fin  a  uniform  spotted 
appearance;  pectoral  dusky  above,  lower  rays  light;  a  dark  blotch  at 
base  of  middle  rays  and  sometimes  a  dark  dot  on  base  of  lower  rays; 
ventrals  colorless  or  sometimes  with  faint  cross  lines;  caudal  with 
faint  dusky,  wavy  cross  lines. 

Here  described  from  the  type  and  a  cotype  from  Hakodate,  75  mm. 
Proc.  N.  M.  vol.  xxvii— 03 20  ^  t 
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and  68  mm.  in  length.  A  large  number  of  much  smaller  cotypes 
were  collected  at  Hakodate,  and  a  couple  at  Same. 

The  type  is  numbered  7711,  Ichthyological  Collections,  Leland  Stan- 
ford Junior  University  Museum.     Cotypes  are  No.  50922,  U.S.N.M. 

(Named  for  Edward  Phelps  Allis,  of  Milwaukee.) 

27.  COTTIUSCULUS  Schmidt. 
rbttirMtrwiw/i  Schmidt,  Maniisfrii)t  (gonez). 

This  genus  resembles  GymiiocanthvH  in  the  armature  of  the  pre- 
opercle,  but  has  a  depressed  heiid  and  body;  teeth  on  vomer  and  {pala- 
tines; skin  on  head  and  body  entirel}^  naked;  no  concealed  latenil  line 
plates;  no  superorbital  tubercles;  no  external  intromittent  organ. 
Ventral  rays  I,  3. 

(Name  a  quasi  diminutive  of  Cotfv^.) 

a.  Gill  membranes  ft)niiinj<  a  broad  fold  atrross  tbe  isthmuH;  nasal  spine  ample. 

goiif^z,  .38. 
aa.  Gill  membranes  forining  a  narrow  fold  across  the  isthmus;  nasal  spine  forke<l. 

Hchmidii.  39. 


Fk;.  29.— CoTTirsruLrs  gonez. 

38.  COTTIUSCULUS  GONEZ  Schmidt. 

Cotfiiisnihtx  (jonr:  ^ciiMim,  Maniiseript;  Vladivostok,  Aniva  Bay,  Riikhalin. 

Head  21  in  length  without  caudal;  depth  5.  Dorsal  VII-12;  anal 
13;  lateral  line  with  31  pores.  Eye  4  in  head;  snout  4;  maxillary  2i; 
int^rorbital  space  3  in  eye. 

Head  and  anterior  part  of  body  depressed;  body  nowhere  tn^m- 
presv«4ed;  as  wide  as  deep  posteriorly.  Small  villiform  teeth  in  narrow 
bands  on  jaws,  vomer,  and  ]mlatines.  Maxillary  reaching  to  below 
anterior  margin  of  pupil;  jaws  even,  or  the  lower  very  slightly 
included.  P]yes  very  narrowly  separated;  interorbital  space  concave. 
Nasal  spines  simple,  small,  and  sharp,  not  double  as  in  Cottuncxdm 
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schmldtL  Spine  at  angle  of  preopercle  long  and  rather  stout;  reach- 
ing beyond  edge  of  operele;  armed  above  with  a  large  anther-like 
process  near  its  end  and  usually  a  very  small  one  near  its  middle. 
Lower  edge  of  preopercle  with  3  short  spines;  the  upper  one  directed 
backward;  the  middle  downward  and  slightly  forward.  Large  pores 
scattered  over  head  and  along  lower  edge  of  mandible.  Branchiostegal 
membrane  with  a  fold  across  isthmus,  which  is  broad  in  comparison 
with  that  of  C.  Hchmidti.  Body  entirely  naked.  Lateral  line  pores 
large  and  conspicuous. 

Pectoral  with  22  niys;  its  tip  reaches  a  little  past  front  of  anal,  and 
reaching  a  little  farther  posteriorly  than  soft  dorsal,  but  not  nearly  to 
caudal.  Caudal  slightly  rounded.  Ventral  with  1  spine  and  3  rays; 
the  inner  ray  the  longest,  reaching  three-fourths  of  the  distance  from 
it«  base  to  vent. 

Color  greyish  brown  on  btu^k  and  top  of  head;  somewhat  mottled; 
small  irregular  dark  spots  along  side;  usually  the  beginning  of  3 
cross  bands  on  back;  one  under  spinous  dorsal,  one  under  soft  dorsal, 
and  one  on  caudal  peduncle;  spinous  dorsal  with  a  dark  edge  al>ove; 
rays  of  soft  dorsal,  caudal,  and  pectoral  crossed  by  dusky,  irregular 
lines;  belly  and  under  parts  white;  ventrals  and  anal  white. 

Here  descril)ed  from  5  cotypes  collected  by  Peter  Schmidt  at  Aneiva 
Buy,  Saghalin.  (No.  7713,  Ichthyological  Collections  Leland  Stan- 
ford Junior  Universit3\)  The  largest  is  57  mm.  in  length.  This 
species  was  also  taken  in  Peter  the  (ireat  Bay,  near  Vladivostok.  We 
'  have  Dr.  Schmidf  s  kind  permission  to  include  this  interesting  species 
in  the  present  review. 

39.  COTTIUSCULUS  SCHMIDTI  Jordan  and  Starks,  new  species. 

Head  2^^  in  length  without  caudal;  depth  4^.  Dorsal  VU-13;  anal 
12.  Lateral  line  27.  Eye  3^  in  head;  snout  Z^,  Interorbital  spai'e 
(l)one  only)  \  eye.  Maxillary  3  in  head;  longest  i>ectoral  ray  1^; 
third  dorsal  spine  3^;  longest  dorsal  rays  2?$;  longest  anal  rays  4; 
length  of  ventrals  2^;  length  of  caudal  H;  height  of  caudal  peduncle  6. 

Head  and  l)ody  anteriorly  depressed;  bcxly  growing  round  posteri- 
orly, nowhere  compresse4.  Mouth  small,  maxillary  reaching  slightly 
pa^  front  of  eye;  lower  jaw  included.  Villiform  teeth  in  mther  nar- 
row bands  on  jaws  and  vomer;  in  a  very  small  patch  on  palatines. 
Nasal  spine  forked;  the  forks  rather  sharp  and  subequal  in  size. 
Angle  of  preopercle  with  a  long,  strong,  slightly  curved  spine,  which 
reaches  beyond  edge  of  operele  and  is  armed  above  with  2  or  3  sharp, 
antler-like  processes;  lower  edge  of  preopercle  with  3  spines,  the 
middle  one  the  smallest,  the  lowest  one  pointing  forward,  the  upper 
one  just  at  base  of  long  spine,  pointing  backward  and  slightl}'  down- 
ward.    Lower  corner  of  subopercle  angulated  and  rather  sharp. 

Posterior  nostril  ending  in  a  tube.  Head  covered  with  pores  hav- 
ing raised  rims.      Male  with  a  large,  simple,  superorbital  tentacle^ 
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which  is  entirely  absent  in  the  female.  Interorbital  space  very  narrow 
and  concave. 

Gill  membmnes  connected  and  attached  to  isthmus,  leaving  a  slight 
ridge,  but  no  broad  fold  across  isthmus,  as  in  Cottiusculus  g/mez.  Skin 
everywhere  naked. 

Pectoral  with  21  mys;  the  sixth  or  seventh  from  the  top  the  longest, 
reaching  to  above  base  of  second  or  third  anal  ray.  Ventrals  with  a 
concealed  spine  and  3  soft  ra\'s  each;  the  inner  ray  the  longest,  reach- 
ing scarcely  to  vent.  Soft  dorsal  much  higher  than  spinous;  the  last 
ray  not  adnate.  Tips  of  last  anal  rays  reaching  slightl}-^  past  those  of 
dorsal,  but  not  to  base  of  caudal.     Caudal  broadly  rounded. 


B^G.  30.— Com  user  LI'S  schmidti. 

The  al)ove  description  is  of  a  female.  The  male  ditfers  in  having 
longer  fin  rays;  some  of  the  anterior  dorsal  spines  filamentoius  and 
refwhing  past  middle  of  base  of  soft  doi-sal;  tips  of  last  dorsal  rays  on 
the  same  vertical  with  those  of  anal;  pectoi'als  reaching  to  above  fourth 
or  fifth  anal  ray.     No  external  intromittent  orgjin. 

Color  brown  above  lateral  line,  slightly  mottled  with  small  irregular 
light  spots;  below  lateral  line  white,  spotted  with  a  few  brown  spots 
following  along  lower  edge  of  latenil  line;  no  cross  bars  or  radiating 
lines  from  eye;  a  dark  spot  on  hist  dorsal  spines;  pectoral  with  fine 
spots  in  the  female,  with  large  spots  in  the  male;  soft  dorsal  with 
oblique  cross  bands,  much  wider  and  blacker  in  the  male;  caudal  with 
3  or  4  wavy  cross  bands;  anal  and  ventrals  white.  * 

This  species  reseml)les  CottluHcuhi^s  (jotuz  Schmidt,  but  differs  from 
it  in  having  the  nasal  spine  forked  and  in  not  having  a  broad  fold 
across  isthuuis. 

The  type  and  several  cotypes  were  dredged  by  the  U.  S.  Fish  Com- 
mission steamer  Albatross^  at  stations  3772  and  3773,  off  Kinkazwan 
Island  in  Matsushima  Bay.     The  largest  is  92  mm.  in  length. 

The  type  is  in  the  U.  S.  National  Museum  and  is  numbei-ed  50923. 
A  cotype  is  No.  7714,  Inland  Stanford  Junior  Ichthyological  Col- 
lections. 
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(Naiiieil  for  Dr.  Peter  St'hmidt,  of  St.  Petersburg,  who  collected  in 
Japan  and  Siberia  in  19()0.) 

28.  ELAPHICHTHYS  Jordan  and  Starks. 
Elaphiehihys  Jordan  and  Starks,  new  genus  {elongatus). 

This  genus  differs  from  Oytmtocanthus  and  Cotfiuscithcs  in  having 
teeth  on  vomer  and  palatines,  in  having  but  2  ventral  rays,  and  in 
having  the  skin  of  the  head  smooth,  not  covered  with  rough  plates  as 
in  the  fonner  genus.  From  Furchui  it  differs  in  the  armature  of  the 
preopercle  and  in  the  absence  of  tentacles  on  top  of  head  (resem- 
bling in  these  characters  Gymnocanikus  and  C(ttthwculm).  Coasts  of 
Japan. 

(ikdSog,  stag;  ix^v^^  tish.) 

40.  ELAPHICHTHYS  ELONGATUS  (Steindachner). 

UMIKAJIKA  (SEA  SCIJLPIN). 

Centridermiehthys  elongatm  Steindachner,  Ich.  Beitr.,  X,  1881,  p.  86;  Strielok, 
Japan  Sea  (near  Vladivostok).  The  plate,  taf.  vi,  fig.  2,  named  Cenirider- 
michthys  glnlter. — Steindachner  and  IXIderlkin,  Fisohe  Japann,  IV,  1887, 
p.  259. 

Head  3  in  length;  depth  i\.     Dorsal  X-17  or  18;  anal  1();  ventral  I,  2. 

Body  elongate,  mouth  rather  long;  inaxillary  scarcely  reaches  to 
below  posterior  orbital  rim.  Jaws,  vomer,  and  palatines  with  shaip 
teeth  in  l)ands.  Eye  oval;  its  long  diameter  ecjual  to  length  of  snout, 
or  is  contained  four  times  in  head. 

Preopercle  spine  long,  sharp,  curved,  and  compressed,  l)earing  on 
its  upper  edge  one  or  two  sharp  processes.  Top  of  head  without 
tentacles.     Gill  membranes  connected,  free  from  isthmus. 

Skin  on  head  thin.  A  row  of  toothed  plates  along  the  lateral  line 
and  a  few  rough  scattered  plates  on  anterior  part  of  body  under  lat- 
eral line.  Skin  al)ove  lateral  line  smooth,  or  thickly  set  with  diminu- 
tive spines,  as  in  TrachldermuH  Heckel. 

•  Color. — Back  gray-violet  with  dark  red- violet,  curved  wavy,  long 
spot^,  which  sometimes  run  together:  seldom  dark  cross  bands  on  the 
lower  half  of  IkkIv  as  in  Bent  (UgauH.     (Steindachner.) 

This  species  is  not  represented  in  our  collections. 

{ehmgatuji^  lengthened.) 

29.  ALCICHTHYS  Jordan  and  Starks. 
Alclchthy^  ioun.K's  and  Starks,  new  K^nus  {(ildcornit^). 

This  genus  differs  from  Pseu(Johhnti!n^  and  Bero  in  having  the  large 
preopercular  spine  flat,  broad,  and  divided  into  many  points;  and  in 
having  the  cirri  on  top  of  head  usually  simple. 

Seas  of  northern  Japan. 

{ake.,  elk;  ix^vg^  fish.) 
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41.  ALCICHTHYS  ALCICORNIS  (Herzenstein). 

BEROKAJIKA. 

Centridermiehthys  alcicomis  Herzenstein,    Zool.  Mus.  Kais.  Akad.  Wias.  St. 
Petersburg,  XIII,  1890,  p.  115;  Yeso  (Hokkaido). 

Head  2f  in  length  without  caudal;  depth  5i.  Dorsal  X-17;  anal 
13;  lateral  line  36.  Eye  6  in  head;  interorbital  width  10;  maxillary 
2;  snout  3^^;  first  dorsal  spine  3^;  third  dorsal  spine  2^;  longest  dorsal 
rays  2i;  longest  anal  rays  3;  pectoral  Ijt;  ventral  3i;  caudal  If. 

Head  not  depressed,  about  as  wide  as  deep;  body  slender,  slightly 
compressed  posteriorly.  Mouth  large;  lower  jaw  included;  maxillary 
reaching  to  below  posterior  margin  of  eye.  Small,  shaq),  conical 
teeth  on  jaws,  vomer  and  palatines;  the  palatine  pat<*h  al>out  as  wide* 
as  that  on  mandible;  the  vomerine  patch  narrower.     Interorbital  space 


y^ 


Fig.  St.— ALCICHTHYS  alcioobnib. 

moderately  concave.  A  slight  low^  ridge  runs  back  from  interorbital 
and  curves  outward  on  top  of  head  to  occiput.  Processes  from  pre- 
maxillary  strongly  produced;  nasjil  spines  on  each  side  of  it  well 
developed,  triangular,  not  very  shaip.  Preopercle  spine  spreading 
out  flat  and  wide,  and  divided  into  from  3  to  5  diverging  points 
directed  more  or  less  upward;  below  it  are  3  sharp  points,  growinj^ 
larger  downward,  and  all  directed  downward.  Lower  end  of  suh- 
opercle  angulated  and  rather  sharp.  A  wide  multifid  flap  over  poste- 
rior part  of  eye,  a  simple  tentacle  on  middle  of  ridge  on  top  of  head, 
and  a  similar  one  at  end  of  ridge  on  occiput.  These  are  usually  simple 
but  frequently  one  or  more  of  them  are  bifid. 

Dorsals  close  together  but  not  connected.     Tips  of  spines  when  fin  is 
depressed  reach  slightly  past  first  dorsal  ray.     Tips  of  last  dorsal  rays 
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reach  well  pa^t  those  of  anal,  but  not  to  above  base  of  dorsal.  Pectoral 
with  16  rays;  its  tip  reaching  to  opposite  front  of  anal.  Ventral  short: 
once  concealed  spine  and  2  soft  rays;  reaching  half  the  distance  from 
their  basse  to  anal  papilla.  Lateral  line  with  small  imbedded  plates;  a 
few  scattered  plates,  with  rough  posterior  edges  behind  axil.  Skin 
otherwise  naked  and  smooth. 

Color  light  brown  on  back,  somewhat  mottled,  shading  lighter  below 
to  white  on  lower  parts;  spinous  dorsal  light;  an  irregular  dusky 
blotch  at  each  end;  anal  and  soft  dorsal  crossed  by  oblique,  dark 
bands,  less  oblique  and  more  conspicuous  on  the  former;  pectoral  with 
dusky  cross  bands  and  narrow  white  interspaces;  base  of  caudal  dusky. 

Here  described  from  a  specimen  26  cm.  in  length,  from  Same  in 
Rikuchu.     Other  specimens  are  from  Hakodate. 

{ah*e^  elk;  eomv^  horn.) 

30.  FURCINA  Jordan  and  Starks. 
Furcina  Jordan  and  Starks,  new  genus  (ishikawse). 

This  genus  differs  from  Pseudohlemum  in  having  2  spines  at  angle 
of  preopercle,  the  upper  one  forked;  and  in  having  a  pair  of  very 
small  simple  cirri  usually  present  at  the  nape.     Ventral  rays  I,  2. 

Small  tishes  of  the  coasts  of  Japan. 

{furai^  a  fork.) 

a  Dorsal  rays  X-19  or  20;  anal  rays  17  or  18;  preoi)ercular  spine  narrowly  forked; 

spinous  dorsal  notched ishikawie,  42. 

aa  Dorsal  rays  X-17  or  18;  anal  rays  14  or  15;  preopercular  spine  broadly  forked;, 
spinous  dorsal  slightly  notched omnae,  43. 

4a.  FURCINA  ISHIKAW^  Jordan  and  Starks,  new  species. 

Head  2f  to  3 J  in  length  without  caudal;  depth  4.  Dorsal  X-19  or 
20;  anal  17  or  18;  pores  in  lateral  line  39;  V.  I,  2.  Eye  4  in  head; 
snout  3f  to  4;  maxillary  2i  to  2it;  interorbital  width  8;  height  of  caudal 
peduncle  5. 

Snout  rather  bluntly  rounded  and  steep;  jaws  even,  or  the  upper  a 
little  longer;  maxillary  reaching  to  below  posterior  margin  of  pupil. 
Villiform  teeth  on  jaws,  vomer  and  palatines;  the  band  or  ])remaxil- 
lary  widened  in  front;  that  on  mandible  scarcely,  or  but  verj^  little 
widened;  the  palatine  band  short  and  rather  wide.  Interorbital  nar- 
row and  moderately  concave.  Preorbital  with  2  spines  at  its  angle; 
the  upper  one  divided  at  its  tip  and  very  narrowly  forked;  it  is  some- 
what hooked  upward;  the  lower  one  is  simple,  sharp,  but  little  if  any 
shorter,  its  tip  directed  straight  backward.  Anterior  lower  edge  of 
preopercle  with  a  very  small  blunt  spine  or  tubercle,  directed  for- 
ward; posterior  edge  sometimes  with  a  couple  of  small  tubercles, 
sometimes  smooth.  Nasal  spines  small  but  sharp.  A  pair  of  multifid 
flaps  over  posterior  margin  of  eye,  and  a  pair  of  simple,  or  sometimes 
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bifid,  tentacles  at  occipital  region;  a  small  simple  tentacle  sometimes 
presented  at  end  of  maxillary. 

Lateral  line  forming  a  double  curve  anteriorly;  each  anterior  pore 
usually  with  a  simple  tentacle.  Sides  under  anterior  part  of  lateral 
line  with  a  few  scattered  rough  plates;  body  otherwise  naked. 

Pectoral  with  15  rays,  the  lower  8  swollen,  the  upper  of  which  is 
the  longest,  reaching  beyond  the  raj^s  just  above  it  and  to  above  base 
of  fourth  or  fifth  anal  ray;  it  is  as  long  or  sometimes  exceeds  the 
length  of  head.  Bases  of  first  and  second  dorsal  spines  in  contact; 
third  spine  sometimes  a  little  shorter  than  the  first  and  fourth,  making- 
a  shallow  notch  in  upper  outline  of  fin;  the  notch  never  so  deep  as  in 
K  osimde;  usually  third  spine  is  as  long  or  sometimes  longer  tbau 
first;  first  spine  2i  to  2t  in  head;  last  spine  as  long  as  eye,  and  con- 
nected to  soft  dorsal  for  nearly  its  whole  length.  Soft  dorsal  higher 
than  spinous,  its  longest  ray  a  1|  to  2i  in  head;  posterior  ray  adnate 


Fig.  82.— Fi'RciNA  ishikaw^. 


to  caudal  peduncle;  tips  of  last  I'ays  reach  beyond  those  of  anal  to 
above  base  of  caudal  ra}  s.  Anal  lower  than  soft  dorsal,  its  longest 
rays  2}  to  2|  in  head.  Ventrals  with  a  concealed  spine  and  two  soft 
rays  each;  the  inner  ray  the  longer,  3  in  head.  When  the  caudal  is 
closed  its  posterior  outline  is  very  slightly  concave;  when  spread  it  is 
truncate  or  feebly  convex;  its  length  H  i"  head. 

Color  brownish  above;  white  on  belly  and  under  parts;  back  with  4 
cross  bars;  the  first  under  middle  of  spinous  dorsal  extending  forward 
to  base  of  pectoral;  the  second  under  front  of  soft  dorsal;  the  third 
under  middle  of  soft  dorsal,  and  the  fourth  under  third  and  fourth 
rays  from  end  of  soft  dorsal;  below  are  a  series  of  connected,  inverted 
U-shaped  marks,  reaching  above  lateral  line  behind  its  curve,  and  con- 
nected more  or  less  with  cross  bars  on  back;  between  these  are  smaller 
irregular  spots  mottling  tlie  sides;  indefinite  bars  radiating  from  eye; 
a  small  dark  spot  on  end  of  maxillary;  a  dark  bar  on  base  of  middle 
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pectoral  rays  running  backward  and  downward  and  becoming  diffused 
toward  ends  of  rays;  a  similar  smaller  one  on  lower  rays;  each  ray 
of  pectoral  often  with  several  small  spots  forming  irregular  cross 
streaks;  an  irregular  dark  blotch  on  first  dorsal  spines  and  one  on 
middle  spines;  soft  dorsal  and  anal  with  oblique  dark  streaks  across 
the  rvkys;  anal  sometimes  uniformly  dusky  toward  ends  of  rays,  the 
tips  of  the  rays  white;  caudal  croased  with  dark  wavy  streaks. 

Numerous  specimens  taken  at  Myiako  in  Rikuchu,  at  Wakanoura, 
and  at  Hakodate.  The  type  is  from  Myiako;  it  is  87  mm.  in  length, 
and  is  numbered  7715,  Ichthyological  Collections,  Leland  Stanford 
Junior  University  Museum.     Cotypes  on  No.  50924,  U.S.N.M. 

(Named  for  Dr.  Chiyomatsu  ishikawa.) 

43.  FURCINA  OSIM^  Jordan  and  Starks,  new  species. 

Head  3  in  length  without  caudal;  depth  4.  Dorsal  X-17  or  18; 
anal  14  or  15;  lateral  line  with  37  pores.  V.  I,  2.  Eye  4  in  head; 
interorbital  width  7;  snout  4;  maxillary  3;  height  of  caudal  peduncle 4^. 


Pig.  33.— FtTRciNA  osniJC 

Lower  jaw  included.  Mouth  small,  the  maxillary  reaching  to  ante- 
rior margin  of  pupil.  Villiform  tcn^th  in  bands  on  jaws,  vomer,  and 
palatines;  the  palatine  band  rather  wide.  Preopercle  with  2  spines  at 
its  angle,  the  upper  spine  hooked  and  divided  into  2  points;  much 
more  widely  forked  than  in  K  InhihurR^;  the  notch  between  the 
points  rounded;  the  lower  spine  simple,  nmch  smaller,  and  directed 
straight  backward.  A  small  blunt  spine  under  the  skin  on  lower 
anterior  edge  of  preopercle,  directed  forward.  Posterior  edge  of 
preopercle  nearly  smooth,  or  with  a  couple  of  scarcely  developed 
tubercles.  Nasal  spines  well  developed  and  sharp.  The  usual  multi- 
fid  flap  present  above  posterior  border  of  eye;  a  forked  flap  at  poste- 
rior end  of  parietal  region;  a  smaller  one  at  na.sal  spines,  and  a  smaller 
simple  one  at  posterior  end  of  maxillary. 
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Anterior  part  of  lateral  line  double  curved  and  sparsely  fring^ed 
with  small  tentacles;  below  it  and  above  pectoral  are  1  or  2  rows  of 
small  rough  plates  which  do  not  extend  posterior  to  pectoral. 

Pectoral  with  14  rays,  the  lower  8  swollen;  its  tip  rea<*he«  to  above 
ba.se  of  second  or  third  anal  ray.  The  anterior  3  dorsal  spines  shorter 
than  those  just  behind;  the  third  spine  shorter  than  the  first,  notching 
the  outline  of  the  fin;  first  spine  3^  in  head,  the  third  3J;  the  fourth 
3.  Behind  the  fifth  the  spines  mpidly  decrease  in  length;  the  dorsals 
joined  at  the  base,  but  not  nearly  so  broadly  as  in  7"^.  hihikaww, .  Sec- 
ond dorsal  higher  than  first;  the  longest  rays  2^  in  head;  the  last  ray 
is  adnate  to  caudal  peduncle;  the  tips  of  the  last  rays  reach  past  those 
of  anal,  usually  scarcely  reaching  to  above  base  of  caudal.  Anal 
lower;  the  last  ray  free  from  caudal  peduncle;  the  longest  rays  3  in 
head.  Caudal  more  rounded  than  in  F.  hhihaw^;  the  middle  rays  of 
the  closed  fin  reaching  beyond  the  outer  i*ays,  its  length  is  \\  in 
head. 

Color  much  as  in  F,  hhilawm;  the  cross  markings  the  same, 
though  more  broken  up,  and  the  lower  part  of  the  sides  more  finely 
mottled;  pectoral  similar;  spinous  dorsal  uniformly  mottled,  cross 
bands,  soft  dorsal,  anal,  and  caudal  wider  and  darker;  the  anal  never 
uniformly  dusky  toward  tips  of  rays;  the  branch iostegal  rays  itsually 
strikingi}'  marked  with  a  streak  of  milk  i^'hite  along  each  ray,  in  strong 
contrast  with  the  unpigmented  breast;  a  small  area  in  front  of  them 
white;  the  membrane  between  each  ray  is  oft<»n  black. 

This  species  may  be  at  once  known  from  F,  inhthiir^  by  the  fewer 
fin  rays,  the  more  widely  forked  preopercular  spine,  and  by  the 
deeper  notch  in  spinous  dorsal.  Of  the  10  specimens  of  this  species 
and  30  or  40  of  F,  Uhlkawpe  that  were  examined,  no  variation  of  tin 
rays  was  found  outside  of  the  limits  here  given. 

This  species  is  probably  less  common  than  F,  IMkawae.  Speci- 
mens were  taken  at  Hakodate  and  Misaki.  The  type  is  from  the 
former  place;  it  is  77  mm.  in  length  and  is  numbered  7716,  Ichthyo- 
logical  Collections,  Leland  Stanford  Junior  University  Museum.  A 
coty pe  is  No.  50925,  U. S.  N.  M. 

(From  Of<hi//ia^  great  island,  the  province  of  Hokkaido,  of  which 
Hakodate  is  the  capital.) 

31.  OCYNECTES  Jordan  and  Starks. 

Ocijnectes  J ORD AS  and  Starks,  new  genus  (mnsrfuilia). 

This  genus  is  closely  related  to  B^^o,  but  differs  particularly  in  the 
character  of  the  lateral  line,  which  is  not  undulating  anteriorly  and  is 
not  protected  by  concealed  plates,  but  usually  has  a  small  tentacle  at 
each  pore.  The  pectorals  are  very  large,  half  the  length  of  body  with- 
out head,  or  exceeding  the  length  of  head. 
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This  genus  resembles  Blennicottus  of  the  California  coast,  but  it  has 
only  two  ventral  rays,  as  do  all  of  the  Japanese  genera  that  closely 
center  about  Pseitdoblennivs, 

Small  fishes  of  the  Japanese  rock  pools. 

(o/cv^,  swift;  vBKTtjg,  swimmer.) 

44.  OCYNECTES  MASCHALIS  Jordan  and  Starks,  new  soecies. 

Head  3?  in  length  without  caudal;  depth  4^  to  4|.  Dorsal  IX- 
13  or  14;  anal  10;  lateral  line  pores  84.  Eye  4^  in  head;  snout  3f , 
maxillary  2|;  height  of  caudal  peduncle  8^.  Bony  interorbital  width 
half  eye. 

Profile  of  head  very  slightly  convex  and  gently  sloping  to  snout; 
snout  steep;  lower  jaw  included.  Mouth  small,  little  oblique,  anterior 
end  of  maxillary  well  below  level  of  eye;  maxillary  reaching  poster- 
iorly to  below  middle  of  eye.     Interorbital  space  narrow  and  deeply 


Fig.  34.— OcYNErTF:s  masohalis. 

concave.  Teeth  fine  villiform,  in  bands  on  jaws,  vomer,  and  palatines; 
the  premaxillary  band  much  widened  in  front,  that  on  n)andible  but 
little  widened;  the  palatine  patch  rather  broad  and  short.  Top  of 
head  with  8  pairs  of  multifid  flaps;  the  first  pair  over  posterior  orbital 
rim;  the  ix)sterior  pair  at  occipital  region;  the  middle  pair  closer  to 
each  other  than  the  others  are,  and  closer  to  the  posterior  pair  than  to 
the  orbital  pair.  Head  otherwise  without  tentacles.  Nasal  spines 
prominent;  the  hooked  spine  at  angle  of  preopercle  is  i*ather  small 
and  blunt,  its  tip  not  projecting  through  skin;  below  it  on  edge  of 
preopercle  are  a  couple  of  blunt,  bony  tubercles. 

Lateral  line  curved  up  anteriorly,  but  not  undulating  in  species  of 
l^iendohl^nnius  and  Bero;  anteriorly  each  p<:)re  usually  bears  a  small 
tentacle.     Skin  everywhere  naked. 

Pectoral  with  15  simple  rays,  the  lower  8  swollen;  the  upper  swollen 
ray  much  longer  than  any  of  the  others;  the  rays  rapidly  becoming 
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short** r  above  and  below  it;  the  tin  very  lar^e  and  shaiph'  pointed 
behind,  reaching  to  ab)ove  base  of  second  of  third  anal  ray;  its  greatest 
length  2t  in  length  without  caudal.  Ventrals  short,  with  a  concealed 
spine  and  2  soft  rays,  the  inner  ray  the  longer,  scarcely  reaching  to 
vent;  their  length  2|  in  head.  Spinous  dorsal  low  and  long,  rounded 
at  each  end,  very  gently  rounded  above,  nearl}'  level;  spines  scarcely 
varying  in  length  from  third  to  seventh,  their  length  3|  in  head. 
Dorsals  barely  separated.  Soft  dorsal  much  higher  than  spinous;  the 
highest  rays  just  behind  the  third  or  fourth;  their  length  2^  of  head; 
last  ray  adnate  to  caudal  peduncle;  the  tips  of  last  rays  about  on  a 
vertical  with  those  of  anal,  and  ending  in  front  of  base  of  caudal  a  dis- 
tance equal  U)  diameter  of  eye.  Caudal  truncate,  the  outer  angles 
very  slightly  rounded,  its  length  1|  in  head.  Longest  anal  rays  near 
posterior  end  of  fin,  their  length  2i  in  head,  the  last  ray  free  from 
caudal  peduncle. 

Color  slaty  brown  on  back  and  sides,  mottled  with  darker;  5  irreg- 
ular blotc'hes  on  bac^k  above  lateral  line,  2  under  each  dorsal,  and  one 
across  caudal  peduncle;  a  dark  crossbar  at  base  of  caudal;  a  dark  spot 
at  posterior  end  of  spinous  dorsal:  the  fin  mottled  with  dusky,  grow- 
ing dark  toward  edge,  and  narrowly  Ixirdered  with  whiti*;  the  rays  of 
pectoral  and  caudal  crossed  with  dusky  irregular  bands,  the  color  not 
involving  the  membrane;  the  soft  dorsal  with  oblique,  dusky  bands 
running  back  and  down  across  mys,  sometimes  on  membrane,  some- 
times on  niys  only;  a  few  dark  dots  on  rays  of  anal,  but  so  sparse  as 
to  scarcely  indicate  bands;  ventrals  colorless;  a  single  conspicuous 
black  dot  always  present  on  axil;  underpart  of  head  creamy  white  in 
contrast  with  the  unpigmented  underparts  of  body. 

A  few  specimens  taken  at  Enoshima,  and  2,  one  of  them  the  type, 
taken  at  Wakanoura.  The  type  is  55  mm.  in  length;  the  others  do  not 
exceed  that  length. 

The  type  is  numbered  771T,  Ijeland  Stanford  Junior  University 
Museum.     Cotypes  are  No.  50920,  U.S.N.M. 

{fiaoxd^V^  the  armpit.) 

32.   PSEUDOBL-ENNIUS    Schlegel. 

PaeiulohU'nninH't^vwi.wwA.,  Fauna  Jajmnica,  1850,  p.  313  (^^TCotVff/*). 
/V?/f/or/mH.»<  Jn'hlegel,  Fauna  Japonica,  pi.  Lxxrxa,  same  type. 

Body  and  head  compr(\ssed;  skin  naked,  or  with  a  few  scattered 
small  plates  under  pectoral;  preopercle  with  a  single  hooked  spine  at 
angle;  gill  membrane  connected,  but  free  from  isthmus;  small  sharp 
teeth  in  ])ands  on  jaws,  vomer,  and  palatines;  mouth  large;  a  tentacle 
abov^  eye;  no  slit  behind  last  gill  arch;  branchiostegals  <>;  dorsal  with 
about  10  spines,  separated  from  the  soft  portion  or  connected  at 
extreme  end  only;  pectoml  rays  all  simple,  the  lower  ones  swollen; 
ventrals  very  small,  a  concealed  spine,  and  2  soft  ravs;  copulating 
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organ  of  male  large  and  trilobate  at  ita  end;"  lateral  line  forming  a 
double  curve  anteriorly.     Coasts  of  Japan. 

{fev6t}g^  false;  hl^wln^^  the  form  and  bright  colomtion  resembling 
that  of  some  clinoid  blennies.) 

a  £dge  of  spinous  dorsal  even  and  entire,  without  a  notcli. 
b  Teeth  sharp  and  conical;  small  nasal  spines  present, 
c  Maxillary  reaching  slightly  beyon<l  eye;  snout  long  and  sharp.. ./^^rcoirfra,  45. 
cc  Maxillary  not  reaching  beyond  eye;  snout  shorter  and  Hunter. .  .coUoides^  46. 

66  Teeth  villiform ;  nasal  spines  ol)«olete zonostigma^  47. 

aa  Spinous  dorsal  with  a  notch  above. 

d  Anterior  dorsal  spines  elevated ;  dorsal  IX-20;  anal,  17 ummnoratus^  48. 

dd  Anterior  dorsal  spines  not  elevateil;  dorsal  lX-16;  anal,  13 totomius^  49. 

45.   PSEUDOBLENNIUS  PERCOIDES  Giinther. 

ANAHAZE'' (RiK^K  KK)L  (H)BY);  YANACil  HAZE  (WILU)W  GOBY). 

Pttettdoftlenniuit  S<'«le(4EL,   Fauna  JajKmica,    Poiss.,   1850,   p.   318,    pi.  Lxxixa, 

figs.  2,  3,  called  l*neud(prlinii»;  Omura,  near  Nagasaki. 
iWudobleimius  j}erco'uleH  iiv'STHER  (.'vX.  Fish,  II,  18*>0,  p.  297,  after  Sc.hlegel. 
Centridermichthys  jtercotdes  Steindachner  and  Doderlein,  FiFche  Japans,  III, 

1884,  p.  209;  Tokyo.— Ishikawa,  Pre!.  Cat.,  1897,  p.  48;  Hokkaido,  Boshu. 
I*jnidMennxm  anahaze  Bleeker,  Poissons  Connues  du  Japon,  1879,  p.  11,  after 

Schlegel. 
Cadridermichihytt  schleyeli  Doderlein,  Fische  Japans,  III,  1884,  p.  210;  Tokyo. 
VentridermichthyB  argentetts  Doderlei.v,  Fische  Japans,  IV,  1887,  p.  257;  Tokyo. 

Head  2 J  to  2i  in  length  without  caudal;  depth  4^.  Dorsal  X-18; 
anal  17;  pores  of  lateral  line  M.  Eye  5^  in  head;  interorbital  space  8; 
snout  3i;  maxillary  2;  height  of  caudal  peduncle  4.  Upper  profile 
of  head  rather  evenly  and  gently  curved  to  tip  of  snout;  the  preniax- 
illary  processes  very  slightly  produced,  making  a  small  blunt  angle 
behind  middle  of  snout.  Mouth  large;  the  maxillary  terminating  just 
past  iK>sterior  border  of  eye.  Ijower  jaw  included.  Small  sharp, 
conic,  depressible  teeth  in  bands  on  jaws,  vomer,  and  palatines;  those 
on  palatines  much  smaller  than  elsewhere;  the  bands  on  premaxillaries 
very  much  widened  in  front,  on  mandible  only  a  little  widened;  the 

«Mr.  Michitaro  Sindo  ha«  examine<i  the  reproductive  organs  of  this  genus  and 
reports  as  follows:  "The  copulatory  organ  of  the  male  is  placed  immediately  l)ehind 
the  vent  It  i.s  a  long,  large,  rod-like  external  procest*,  divi«Ied  at  the  end  into  two 
lateral  knob-like  processes  and  one  slender  posterior  process,  which  is  hooked  ante- 
riorly Ijetween  the  lateral  ones.  The  posterior  process  arises  from  a  firm  round  Ixxiy 
embedded  at  the  root  of  the  lateral  papilla^  within  a  membranous  fold,  and  di.^tally 
terminates  in  a  glandular  sac.  The  seminal  duct  pierces  through  the  nni  and  bifurcate 
laterally  beneath  the  root  of  the  posterior  proin'ss,  each  branch  opening  externally  at 
the  end  of  the  lateral  papilla.  In  the  female  the  oviduct  forms  a  thick  walled  nuis- 
cular  vestibule  which  is  lobulated  and  oi>ens  to  the  exterior  just  behind  a  rather  firm 
dermal  papilla,  immediately  behind  the  vent.  Thecloacal  opening  thus  forme<i  is  in 
the  resting  stage,  and  is  covered  over  by  a  thin  membrane.  The  proximal  end  of  the 
vestibule  is  divided  into  two  muscular  horns  which  are  prolongt^d  into  the  antero- 
<loraal  part  of  the  l)ody  cavity  and  come  into  relation  with  the  ovary  of  each  side. 
The  impregnation  is  evidently  intrauterine,  the  eggs  developing  in  the  uterine  horns." 

f^Atta^  means  crevice;  haze,  goby. 
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vomer  projects  conspicuously  below  the  level  of  the  palatines.  Inter- 
orbital  width  two-fifths  of  length  of  orbit;  it  is  slightly  and  evenly  t'on- 
cave,  and  with  a  small  median  canal  which  is  not  evident  until  the  skin 
is  pressed  into  it.  Superorbital  tentacle  thin  and  flat,  about  as  long  &s 
pupil;  a  very  small  nasal  tentacle  present.  Snout  long,  narrow,  and 
rather  sharp,  1^  or  1|  in  postorbital  part  of  head.  A  small  t^harp 
spine  at  edge  of  preopercle  opposite  end  of  suborbital  sta^^;  below  it 
edge  of  preopercle  is  apparently  smooth,  though  at  anterior  lower 
edge  under  the  skin  there  is  a  small  tubercle  of  bone  hooked  down- 
ward, with  usually  a  smaller  one  above  it,  na^sal  spines  very  small 
but  evident.     Skin  everywhere  smooth. 

Pectoral  reaches  to  front  of  anal;  it  has  15  simple  rays,  the  ninth 
from  the  top  the  longest,  IJ  in  head,  the  lower  7  rays  swollen:  the 
rays  above  the  longest  are  truncated  slightly  obliijuely,  those  l>elow 
decrease  i^apidly  in  length.  Ventrals  with  2  rays,  the  inner  slightly 
the  longer;  they  reach  half  of  the  distance  between  their  base  and 
vent.  Spinous  dorsal  rather  low,  rounded  ix>steriorly,  level  and 
straight  above,  not  elevated  anteriorly,  the  first  spine  but  little  shorter 
than  the  second,  which  equals  in  length  4  or  5  spines  l>ehind  it,  3  to 
3i  in  head.  Soft  dorsal  higher  than  spinous,  the  highest  rays  2^  to 
3  in  head.  Third  anal  ray  3^  in  head.  Caudal  truncate  or  slightly 
rounded,  its  length  1|  to  2  in  head. 

Color  in  spirits  brown  above,  lighter  below,  back  and  sides  with  6 
usually  inconspicuous  blended  crossbars,  broken  at  lateral  line;  some- 
times below  lateral  line  alternating  with  those  above;  2  under  spinous 
dorsal,  8  under  soft  dorsal,  and  1  at  caudal  i>eduncle;  a  dark  bar 
present  across  nape,  a  dark  irregular  streak  l)ackwards  from  eye,  and 
a  row  of  5  or  (>  dark  spots  across  maxillar}^  and  cheek  l>elow  suborbital 
stay.  All  of  the  above  bars  sometimes  very  conspicuous,  very  incon- 
spicuous or  entirely  abs(*nt.  Sides  usually  with  many  small  round 
dark  spots,  which  are  ringed  with  white  where  they  cut  into  the  dark 
crossbars;  sides  of  head  on  some  specimens  with  reticulated  dark 
lines;  dorsal  spines  dark,  4  or  5  with  a  dark  blotch  across  membmne, 
behind  them  membrane  is  transparent,  but  edged  al)ove  and  behind 
with  dark;  soft  dorsal  usually  uniformly  dark,  but  sometime.s  with 
faint  light  lines  across  rays;  anal  sometimes  white,  pectoral  with  dark 
blotch  on  base  of  middle  rays  and  a  smaller  one  on  lower  1  or  2  w^s; 
a  dark  spot  just  at  base  of  upper  ray;  a  row  of  dark  spot^  ocellated 
with  white  along  upper  and  lower  edges  of  caudal.  In  life,  the 
ground  color  is  subject  to  variations,  usually  olive  brown;  it  is  some- 
times green  and  often  red. 

Here  described  from  specimens  from  13  to  18  cm.  in  length.  Spec- 
imens were  taken  at  Tokyo,  Matsushima,  Misaki,  Wakanoui'a,  Naga- 
saki, Hiroshima,  and  Tsuruga.  It  is  one  of  the  commonest  fishes  of 
the  coast  of  Japan,  daily  in  the  markets,  but  little  valued  as  food. 

(nipKij^  perch;  ddco^^  likness.) 
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46.  PSEUDOBLENNIUS  COTTOIDES  (Richardson). 

Podabrus  roUmdrs  Richardson,  Voy.  Samarang,  Fishes,  p.  13,  pi.  i,  figs.  1-6. 

(Sea  of  China). — GUnther,  Cat.  Fish,  II,  1860,  p.  152;  same  specimens. 
(hUridmitichthtjs  japonicus    Steindachner,    Ichth.    Beitr.,    X,    1881,    p.    187; 

Kanagawa,  near  Yokohama,  Japan. — Steindachner  and  Doderlein,  Fische 

Japans=,  IV,  1887,  p.  259. 
Centridermichihys  affinis,  Steindachner  and  Doderlein,  Fische  Japans,  IV,  1887, 

p.  257 ;  Taugo,  Kanagawa. 

Head  2t  to  3  in  length  without  caudal;  depth  4i  to  4^.  Dorsal 
X-19ur  20;  anal  17  or  18;  pores  in  lateral  line  42.  Eye  4i  to  5  in 
head  (4  in  .'specimens  8  cm.  long);  interorbital  space  7i  to  8;  snout  3i 
to  3J;  maxillary  2i;  height  of  caudle  peduncle  5. 

Shape  of  head  and  body  much  as  in  P.  percoides;  the  snout  shorter, 
the  body  tapering  into  a  more  slender,  less  compressed  caudal  pedun- 
cle. Mouth  leather  large,  the  maxillary  usually  scai-eely  reaching  to 
posterior  border  of  eye.  Lower  jaw  included.  Teeth  as  in  1\  per- 
rv^Vfej.  Interorbital  space  with  a  narrow  canal,  hidden  by  the  skin. 
Superorbital  tentacle  flat;  its  length  usually  exceeding  that  of  pupil; 
a  small  nasal  tentac'le  present.  Snout  longer  than  eye  by  about  half  the 
diameter  of  the  latter,  1|  to  2  in  postorbital  part  of  the  head.  Pre- 
opercle  with  a  small,  shai*p,  hooked  spine  at  its  edge  opposite  end  of 
jiuborbital  staA'  and  a  very  small  spine  hooked  forward  at  its  lower 
anterior  edge,  completely  covered  by  the  skin.  Nasal  spines  present, 
but  very  small.  A  few  small,  rough,  bony  plates  beneath  and  just 
above  pectoral.     Skin  otherwise  perfectly  smooth. 

Pectoral  i-ays  all  simple,  tip  of  tin  reaching  to  front  of  anal;  its 
length  If  in  head.  Ventrals  with  2  rays;  their  length  4  in  head.  First 
and  second  spines  of  dorsal  equal  in  length  and  slightly  higher  than 
other  spines,  their  length  3  in  head;  spinous  dorsal  rounded  posteriorly. 
Caudal  very  slightly  concave,  its  length  If  in  head. 

Color  brown  on  back,  lighter  below,  belly  and  lower  parts  white; 
sides  with  6  rather  conspicuous  dark  cross  bars;  usually  there  are  2 
rows  of  clear  cut  white  spot*,  somewhat  larger  than  pupil  along  the 
sides  lielow  the  lateral  line;  many  of  the  spots  in  the  upper  row  run 
together,  those  in  the  lower  row  f  requenth'  half  spots  or  running  into 
the  white  of  lower  parts;  latei'al  line  running  through  a  light  streak; 
on  its  upper  edge  are  conspicuous  small,  dark,  brown  spots  irregularly 
placed;  2  or  3  dark  spots  below  eye  on  cheek,  1  maxillary  under 
front  of  eye;  chin  with  dark  spots  around  its  edge;  snout  dark; 
spinoiLs  dorsal  transparent  behind  second  or  third  spine,  bordered 
above  and  behind  with  dusky;  anal  and  soft  dorsal  white  with  5  or  6 
black  dots  on  each  ray  forming  lines  of  dots  obliquely  across  the  fin 
running  backward  and  upward  toward  the  body;  membrane  transpa- 
rent; pectoral  rays  with  similar  spots,  the  lower  rays  white;  a  dark 
spot  at  base  of  middle  rays  and  a  similar  smaller  one  on  lower  rays; 
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caudal  duaky,  the  upper  and  lower  rays  with  4  or  5  half-round  spots 
open  outward;  each  of  the  rays  between  with  smaller  white  spots. 

This  species  may  be  known  from  P.  percoides  by  the  shorter  manl- 
lary,  the  narrower  caudal  peduncle,  the  shorter  snout,  and  by  the  color. 
It  is  here  described  from  specimens  from  12  to  15  cm.  in  length. 
Specimens  were  taken  in  abundance  at  Misaki,  Matsushima,Onomichi, 
Aomori,  Enoshima,  Yokohama,  Tokyo,  Tsuruga,  and  Hakodate.  Tlie 
species  is  scarcely  less  common  than  Pseudohl^mniuji percoides.  There 
can  be  no  doubt  of  the  identity  of  P.  cottoides^japonictis^VLtiA  affinis. 

{cottus^  sculpin;  ef(Tcog^  resemblance.) 

47.  PSBUDOBLENNIUS  ZONOSTIGMA  Jordan  and  Starks,  new  species. 

Head  2|  in  length  without  caudal;  depth  4.  Dorsal  X-19;  anal  17; 
pores  in  lateral  line  39.  Eye  4^  to  5  in  head;  interorbital  space  6, 
bone  only  9;  snout  3i;  maxillary  2;  height  of  caudal  peduncle  4i. 

Head  rather  large;  body  deepest  under  middle  of  spinous  dorsal, 
tapering  into  a  moderately  deep  caudal  peduncle.  Mouth  large,  a 
little  oblique,  the  maxillary  reaching  to  below  posterior  orbital  mar- 
gin. Lower  jaw  scarcely  as  long  as  upper.  Teeth  villiform,  finer 
than  in  any  other  Japanese  member  of  the  genus  except  P.  t^tomttis^ 
in  narrow  bands  on  jaws,  vomer,  and  palatines;  the  palatine  patch  very 
narrow.  Interorbital  space  rather  wide  and  shallow.  A  small  sharp 
spine  at  angle  of  preopercle,  hooked  upward,  its  posterior  edge 
scarcely  forming  an  angle  with  edge  of  preopercle;  a  very  small  spine 
directed  downward  at  anterior  lower  edge  of  preopercle;  otherwise 
edge  of  preopercle  is  even  and  smooth.     Nasal  spine  obsolete. 

A  small  flat  superorbital  tentacle  and  a  very  small  nasal  tentacle 
present;  anterior  nasal  ending  in  a  tube.  Skin  everywhere  smooth 
and  naked;  no  plates  under  anterior  part  of  lateml  line. 

Pectoral  with  15  rays,  the  lower  8  swollen,  the  uppermost  of  which 
is  the  longest,  reaching  a  little  past  front  of  anal  and  is  equal  to  two- 
thirds  the  length  of  the  head.  Length  of  ventrals  -i  in  head.  Spinous 
dorsal  rather  high  and  evenly  rounded;  the  third  spine  2$  in  head;  it 
is  entirely  separated  from  soft  dorsal;  interval  between  equal  to  the 
space  between  soft  rays  at  base.  .  The  soft  dorsal  only  a  little  higher 
than  spinous,  the  longest  rays  2^  in  head;  the  last  ray  is  not  connected 
by  membrane  to  caudal  peduncle;  the  tips  of  the  last  rays  reach  to 
opposite  those  of  anal  and  end  at  a  distance  from  base  of  median  cau- 
dal rays  equal  to  the  diameter  of  iris.  Longest  anal  rays  equal  to 
those  of  soft  dorsal.  Caudal  truncate,  or  very  slightly  convex  when 
fin  is  spread. 

Color  dark  brown  on  top  of  head  and  back,  shading  gradually  down- 
ward to  the  white  of  lower  parts;  body  entirely  crossed  by  6  double 
rows  of  small  brown  spots,  about  as  large  as  pupil,  these  somewhat 
broken  at  lateral  line  and  not  arranged  so  regularly  on  back  as  below; 
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in  the  type  specimen  they  are  nomewhat  run  together,  forming  double 
cross-streaks  with  uneven  edges;  a  pair  of  rows  across  caudal  peduncle, 
3  pairs  under  soft  dorsal,  and  2  pairs  under  spinous  dorsal;  chin  and 
snout  dark;  sometimes  there  is  a  dark  band  from  eye  along  eairh  side 
of  snout  and  across  chin;  a  dark  spot  on  maxillary'  below  eye;  traces 
of  a  dark  streak  running  back  from  eye  to  edge  of  opercle;  a  small 
dark  spot  on  base  of  middle  pectoi-al  rays,  sometimes  shading  down- 
ward and  growing  wider  on  lower  rays;  spinous  dorsal  with  a  jet- 
black  spot  on  first  and  last  spines;  the  fin  bordered  with  dusky;  soft 
dorsal  with  wavy  dark  stripes  running  backwards  and  downwards 
obliquely  across  the  rays,  these  involving  the  membrane  more  than 
the  ray;  anal  obliquely  marked  with  broader  bands  which  spring  from 
the  termination  of  the  double  body  stripes  at  base  of  fin  but  run 
together  toward  edge  of  fin;  caudal  irregularly  dusky;  ventrals  white. 


Fig.  85.— P8EUDOBLKNNIU8  ZONOerriGMA. 

This  species  may  be  separated  from  the  other  known  Japanese  species 
PHeud(fblenni\w  by  the  color  markings;  from  I\  j)era>id(fi<  and  P, 
japonicus  by  the  finer  teeth  and  lack  of  luisal  spines;  from  1\  luarmo- 
ratm  by  the  wider  caudal  peduncle  and  by  the  spinous  dorsal. 

Two  specimens  were  taken  at  Nagasaki,  and  one,  the  type,  from 
Misaki.  The  type  is  105  mm.  in  length;  the  larger  of  the  cotypes  is 
120  mm. 

The  type  is  numbered  7718,  Ichthyological  Collections,  Inland  Stan- 
ford Junior  University  Museum.     A  cotype  is  No.  50927,  U.S.N.M. 

(Covoff,  band;  ariyua,  spot.) 

Proc.  N.  M.  vol.  xxvii— 03 21 
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48.  PSEUDOBLENNIUS  MARMORATUS  (Dbderlein.) 

CerUridermichthys    marmoralus    Doderlein,  Fieche   Japans,  III,    1884,  p.    210; 
Tokyo. — Steindachner,  Fische  Japans,  IV,  1887,  p.  259. 

Head  3  in  length,  without  caudal;  depth  4^.  Dorsal  lX-20;  anal 
17;  pores  of  lateral  line  37.  Eye  5  in  head;  interorbital  space  7i,  bone 
only  12;  snout  3f ;  maxillary  2i;  height  of  caudal  peduncle  5%. 

Lower  jaw  included,  snout  li  to  li  times  longer  than  eye;  maxillary 
reaching  to  behind  pupil,  scarcely  to  posterior  border  of  orbit.  Small, 
conical,  sharp  teeth  in  narrow  bands  on  jaws,  vomer,  and  palatines, 
smaller  than  in  P.  japotiicus  or  P,  pertxddes;  the  premaxillary  band 
not  so  much  widened  in  front;  slightly  than  the  bands  on  mandible; 
teeth  on  vomer  and  palatines  equal  in  size;  the  vomer  projects  below 
the  level  of  the  palatines.  Preopercle  with  a  small  sharp  spine  at 
angle,  a  very  small,  blunt,  antrorse  spine,  covered  by  the  skin,  at 
lower  anterior  edge,  and  a  couple  of  slight  scollops  on  posterior  edge. 
Nasal  spines  obsolete.  Superorbital  tentacle  small  and  flat,  shorter 
than  pupil;  small  nasal  tentacles  present.  Interorbital  space  rather 
narrow  and  deep. 

Spinous  dorsal  elevated  in  front  and  with  a  rounded  notch  at  its 
middle;  the  first  and  second  spines  much  closer  together  at  their  base 
than  are  the  others,  the  latter  higher  than  the  other  spines,  its  length 
2|  in  head,  the  first,  the  next  highest,  only  slightly  higher  than  the 
third,  3J^;  the  fourth  much  shorter,  3|;  the  fifth  and  sixth  slightly 
higher;  the  fin  rounded  behind.  The  soft  dorsal  higher  than  the 
spinous,  the  longest  rays  2|  in  head;  the  last  ray  is  connected  to  caudal 
peduncle  by  a  membrane;  the  tips  of  the  last  ray  reach  slightly  past 
those  of  anal.  Anal  much  lower  than  soft  dorsal,  the  longest  rays  3| 
in  head.  Pectoral  with  13  rays,  the  lower  8  swollen,  the  uppermost 
of  which  is  the  longest,  and  reaches  a  little  past  front  of  anal,  its 
length  li  in  head.  Caudal  rounded,  its  length  If  in  head  Lateral 
line  with  a  strong  double  curve  anteriorly,  stronger  than  in  other 
species.  A  row  of  small  bony  plates  sometimes  present  above  pectoral; 
skin  otherwise  naked. 

Cohrr. — Brown  above,  belly  and  underparts  white;  back  above  lateral 
line  with  dark  cross  bands;  the  first  at  front  of  spinous  dorsal;  the 
second  just  behind  middle  of  spinous  dorsal,  the  third  under  front  of 
soft  dorsal,  the  fourth  under  middle  of  soft  dorsal,  the  fifth  under 
sixteenth  to  eighteenth  rays  on  the  caudal  peduncle;  the  sides  below- 
lateral  lines  mottled  with  irregular  dark  blotches;  a  dark  band  run- 
ning anteriorly  from  nape  through  eye  across  maxillary,  involving  the 
iris;  a  dark  band  less  conspicuous  and  more  broken,  running  from  eye 
backward  across  cheek  following  upper  edge  of  suborbital  stay; 
spinous  dorsal  dusky  except  on  area  at  center,  which  is  transparent; 
soft  dorsal  and  anal  with  6  to  7  dark  cross  bands  running  obliquely 
across  rays  from  their  tips  slightly  backward  and  upward  towari 
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body,  those  on  anal  more  conspicuous  and  regular;  caudal  dusky, 
outer  rays  with  3  white  spots,  inner  i*ays  with  smaller,  less  conspic- 
uous spots;  a  dusky  blotch  at  base  of  middle  pectoral  rays,  and  a 
smaller  one  at  lower  rays;  behind  these  are  three  or  four  dusky  bars 
across  the  rays;  ventrals  white  or  sometimes  with  a  dusky  spot  on 
their  anterior  half;  all  dark  markings  on  body  have  a  purplish  or 
violet  cast.  Another  specimen  is  much  darker;  the  head  is  dark,  with 
sharp-cut,  irregular  blotches  separated  by  light  lines;  the  bars  across 
soft  dorsal  are  broken  up  into  many  black  streaks,  and  the  bars  on 
anal  run  together  chain-like;  the  other  tins  are  marked  as  before 
described,  but  the  dusky  is  here  black,  making  the  contrast  with  the 
light  much  greater;  the  sides  are  very  dark  mottled  with  sharp-cut, 
irregular,  and  round  white  spots;  chin  and  branchiostegals  with  round 
white  spots. 

This  species  may  be  known  by  the  elevated  first  dorsal  spine,  the 
round  notch  in  the  spinous  dorsal  behind  them,  and  by  the  slender 
caudal  peduncle.  It  is  evidently  not  so  common  as  P.  percoides  and 
P.  japonieiis.  Specimens  were  taken  at  Misaki  and  Enoshima.  The 
longest  15  cm.  in  length. 

{marmoratus^  marbled.) 

49.  PSEUDOBLENNIUS  TOTOMIUS  Jordan  and  Starks,  new  species. 

.  Head  2^  in  length  without  caudal;  depth  4.  Dorsal  IX-16;  anal  13; 
lateral  line  pores  37.  Eye  4  in  head;  interorbital  width  9,  bony  part 
onlj'  12;  snout  3i;  maxillary  2|;  height  of  caudal  peduncle  5f. 

Jaws  even.  Mouth  low,  little  oblique.  Maxillary  scarcely  reach- 
ing to  below  middle  of  eye;  its  anterior  end  a  little  below  the  level 
of  eye.  Villiform  teeth  on  jaws,  vomer,  and  palatines,  the  bands  on 
front  of  premaxillaries  wider  than  elsewhere;  the  bands  on  vomer  and 
palatines  about  equal  in  width.  Interorbital  narrower  and  concave, 
without  a  median  channel.  A  sharp,  strongly  hooked  spine  at  angle 
of  preopercle,  and  a  smaller  one  at  lower  anterior  edge,  directed  for- 
ward, edge  of  preopercle  between  spines  smooth  and  even.  Nasal 
spines  well  developed.     Superocular  tentacle  present. 

Pectoral  with  14  rays,  the  lower  7  swollen,  the  upper  swollen  ray 
projecting  slightly  beyond  the  others;  reaching  to  above  second  anal 
ray;  its  length  li  in  head.  Ventrals  with  2  rays,  the  inner  the  longer, 
reaching  two-fifths  of  the  distance  from  their  base  to  front  of  anal. 
The  first  3  dorsal  spines  slightly  separated  from  the  others  by  a  very 
shallow  notch;  the  first  and  fourth  subequal,  2f  in  head,  the  second 
and  third  gradually  and  slightly  shortened.  The  dorsals  separated  by 
an  interval  equal  to  the  space  between  dorsal  rays  at  base.  The  soft 
dorsal  higher  than  spinous,  the  longest  rays  2|  in  head;  the  last  ray  is 
free  from  the  caudal  peduncle;  the  tips  of  the  last  ra3^8  do  not  nearly 
reach  to  the  base  of  the  caudal  rays,  but  project  slightly  beyond  those 
of  anal.     Anal  lower  than  soft  dorsal,  its  longest  rays  3  in  head. . 
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Caudal  rounded,  its  lengfth  If  in  head.  Skin,  under  a  strong  lens, 
appears  rough  with  very  small  papilla?,  but  smooth  to  the  touch;  to 
the  naked  eye,  when  specimen  is  dry  on  the  surface,  not  appearing* 
smooth  and  polished  as  in  other  members  of  the  genus.  The  concealed 
lateral  line  plates  smooth,  but  well  developed. 

Color. — Brown  on  back  and  sides;  under  parts  white;  5  large  dark 
brown  spots  on  back  above  lateml  line,  the  posterior  3  widely  forked 
below  and  each  fork  terminating  at  lateral  line  in  a  conspicuous  small 
dark-brown  spot;  the  forking  of  the  spots  rather  obscure;  no  color  on 
lateral  line;  below  lateral  line  there  is  a  fringe  of  7  or  8  triangular 
brown  marks  extending  the  whole  length  of  body,  their  apex  down- 
ward, their  bases  connected,  the  posterior  5  or  6  end  below  in  a  small, 
round,  conspicuous  brown  spot  above  anal  tin:  a  dark  bar  from  eye 


Fl«.  3f>.— PsKri)()BI,KNNirH  TOTOMirs. 


running  anteriorly  to  each  side  of  snout  across  maxillary  and  forming 
a  small  spot  on  each  side  of  chin;  another  streak  from  eye  across  i>os- 
terior  end  of  maxillary;  a  dark  blotch  on  cheek  below  eye;  a  dark 
blotch  on  first  3  dorsal  spines,  a  light  duskv  spot  on  last  spines;  a 
faint  dusky  spot  at  base  of  middle  pectoral  rays;  pectoral  otherwise 
colorless;  other  fins  all  colorless;  soft  dorsal  showing  the  faintest  trai»e 
of  dusky  markings  scarcel}^  to  be  made  out.  The  body  is  nowhere 
mottled  v/ith  irregular  spots. 

This  species  maj'  be  known  by  its  short  dorsal  and  anal,  its  shallow 
notch  in  dorsal,  its  small  mouth,  and  by  its  color. 

The  single  specimen  is  a  female  72  mm.  in  length,  and  was  dredged 
by  the  U.  S.  Fish  Commission  steamer  Alhatross^  off  Omi  Saki  (Point), 
in  Totomi  Ba} %  Japan,  in  34  fathoms*  of  water.    Station  3729. 

The  type  is  numbered  50928,  U.S.N  M. 
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33.  BERO  Jordan  and  Starks. 
Bero  Jordan  and  Starks,  new  genus  (elegam). 

This  genus  differs  from  P^eudohlennitis  in  having  the  form  of  tlie 
body  wider,  not  compressed,  in  having  3  pairs  of  multifid  flaps  on  top 
of  head,  and  also  in  having  the  anal  papilla  or  intromittent  organ 
simple  and  tapering,  not  trilobate  and  cylindrical  as  in  typical  species 
of  P^exidohleiinius. 

{hero^  vernacular  name  of  Bero  elegant  at  Aomori.  In  southern 
Japan,  hero  means  tongue.) 

50.  BERO  ELEGANS  ( Steindachner) . 

BERO. 

Centridermichlhys  elegans  Steindachner,  Ich.  Beithige,  X.,  18S1,  p.  7;  Strielok, 
near  Vladivostok,  Japan  Sea. 

Head  21  in  length  without  caudal;  depth  3|.  Dorsal  X-16;  anal  14; 
latei*al  line  with  37  pores.  Eye  5  in  head;  interorbital  space  8;  snout 
4;  maxillary  2;  height  of  caudal  peduncle  4  to  4^. 

Body  anteriorly  as  wide  as  deep;  head  wider  than  deep.  Nape 
slightly  produced  above  occipital  region;  a  conspicuous  notch  in  pro- 
file in  front  of  eyes,  formed  by  the  produced  nasal  spines.  Mouth 
large;  maxillary  reaching  to  below  posterior  rim  of  orbit.  Teeth 
villiform,  in  rather  narrow  bands  in  jaws,  vomer,  and  palatines.  Pre- 
opercle  with  a  strongly  hooked  shai-p  spine  at  angle,  an  anteriorly 
directed  spine  at  lower  anterior  edge,  and  a  couple  of  slight  bony 
tubercles  on  edge  between  spines.  Nasal  spines  large  and  rather 
sharp,  though  their  tips  scarcely  project  through  the  skin.  Top  of 
head  with  3  pairs  of  multifid  flaps;  the  first  over  posterior  border  of 
e^'e,  a  little  larger  and  usually  more  divided  than  the  others;  the 
other  2  pairs  (occasionally  3  pairs)  behind  and  in  a  line  with  the  super- 
orbital  pair,  the  last  at  occiput;  very  rarely  some  of  the  posterior 
flaps  are  simple.  A  small  simple  tentacle  on  front  of  nasal  spine  near 
tip;  a  similar  one  at  end  of  maxillary;  2  or  8  very  small  ones  on  edge 
of  preopercle  below  hooked  spine.  I^ateml  line  with  small  concealed 
plates,  the  posterior  edges  of  the  anterior  ones  free  and  rough;  behind 
base  of  pectoral  and  just  above  pectoral  are  usually  2  or  3  short 
straight  rows  of  similar  rough  plates;  the  upper  row  the  longest;  not 
extending  past  tip  of  pectoral. 

Pectoral  with  15  simple  rays;  the  lower  9  swollen;  the  upper  swol- 
len one  the  longest,  reaching  to  opposite  front  of  anal;  its  length  li 
in  head.  Spinous  dorsal  rather  low  and  evenly  rounded;  the  fourth 
spine  the  highest,  2J  in  head.  Soft  dorsal  higher,  the  longest  rays 
2i  in  head;  the  last  ray  is  free  from  caudal  peduncle;  tips  of  last  rays 
not  reaching  to  base  of  auxiliary  caudal  rays.  Anal  equal  in  height 
to  spinous  dorsal;  its  origin  under  that  of  soft  dorsal;  its  terminationr 
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(at  base)  in  front  of  that  of  dorsal  a  distance  equal  to  diameter  of  eye. 
Caudal  rounded,  its  len^^  If  in  head. 

Color. — Back  and  sides  mottled  dusky  or  brown,  growing  lighter 
below;  white  on  belly  and  under  parts;  6  quadrate,  clear-cut  black 
blotches  on  back;  the  anterior  4  reach  little  over  halfway  from  dorsal 
to  lateral  line;  2  under  soft  (the  first  obscure);  3  under  soft  dorsal, 
and  one  on  caudal  peduncle;  below  lateral  line  these  markings  are 
repeated,  though  they  are  usually  out  of  line  with  those  above;  spin- 
ous doi*sal  slightly  and  irregularly  mottled;  soft  dorsal  with  6  or  7 
very  irregular  crossbars  running  back  and  down  obliquely  across  the 
i-ays  to  body;  anal  with  7  or  8  similarly  placed  bars,  but  more  con- 
spicuous and  regular  in  outline  and  position;  pectoral  with  irregular 
dusky  bars,  following  somewhat  the  contour  of  the  fin;  caudal  dusky 
and  crossed  with  4  or  5  irregular  white  bars;  across  tips  of  rays  is  a 
more  regular  white  bar,  bordered  on  each  side  with  black. 


Fig.  37.— Bero  eleoans. 

The  following  color  note  is  taken  from  a  fresh  specimen:  Light 
brownish  cherry  red;  highly  mottled  with  dusky  shades  and  round 
spots  of  whitish;  the  spots  smaller  on  head;  fins  with  blackish  and 
paler  orange  and  whitish  cross  bands;  pectoral  and  caudal  brighter 
than  other  fins;  ventrals  pale. 

Numerous  specimens  were  taken  at  Tokyo,  Aomori,  Kitami,  and 
Hakodate,  the  longest  15  cm.  in  length.  In  life  it  is  one  of  the  liand- 
somest  of  the  Cottidae.  It  is  especially  abundant  about  Aomori,  in 
the  straits  of  Tsugaru. 

(ehgann.,  neat.) 

34.  VELLITOR  Jordan  and  Starks. 

Podabrus  Richardson,  Voyage  of  the  Samarang,  Fishes,  1850,  p.  11  {rentropoTnus); 

name  preoccupied  by  Podabrus  Fischer,  a  genus  of  beetles. 
VeUiUrr  Jordan  and  Starks,  new  genus  [centropomus). 

This  genus  is  characterized  by  the  long  pike-like  head,  suggesting 
the  genus  Centnypomus.^  the  profile  sloping  straight  or  slightly  con- 
cave above  to  the  tip  of  the  long,  sharp  snout;  the  deep  compressed 
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body,  tapering  to  a  very  slender  caudal  peduncle;  the  fins  high,  and 
with  slender  rays;  the  first  spine  of  dorsal  produced,  the  middle 
spines  very  long,  rapidly  diminishing  in  length  before  and  behind; 
the  caudal  long  and  conspicuously  forked;  the  preopercular  spine  very 
short,  sharp,  and  straight,  not  hooked;  the  palatines  with  a  narrow 
band  of  teeth  at  their  posterior  end,  remote  from  the  vomer;  the  flat 
or  slightly  convex  interorbital  space;  the  lateral  line  without  concealed 
plates;  the  head  without  tentacles. 

Otherwise  it  resembles  Pseudof}le)iiu\ifi.  Gill  membranes  connected, 
free  from  isthmus;  no  slit  behind  last  gill  arch;  pectoral  rays  simple; 
ventrals  very  small,  each  with  one  concealed  spine  and  two  soft  rays; 
lateral  line  undulating  anteriorly;  copulating  organ  of  male  con- 
structed as  in  Pseudohle)i7iiuH^  though  less  conspicuously  trilobate  at 
its  termination. 

(vdlitor^  one  who  plucks  or  tears.) 

51.  VELLITOR  CENTROPOMUS  (Richardson). 
SUI. 

Podabrus  centropomus  Richardson,  Voyage  of  the  Samarang,  Fishes,  1860,  p. 

11,  pi.  I,  figs.  7-11;  Quelpart,  Straite  of  Korea.— GtiNXHEu,  Cat.  Fish.,  II, 

1860,  p.  152  (copied). 
Centridermichthys  nudus  D5derlein,  Fische  Japans,  IV,  1887,  p.  258;  Bay  of 

Tokyo.— IsHiKAWA,  Prel.  Cat.,  1897,  p.  48;  Boshu. 

Head  2|  in  length  without  caudal;  depth  4.  Dorsal  X-20;  anal  19; 
lateral  line  41  pores.  Eye  5  in  head;  interorbital  width  6^;  snout  2i; 
maxillary  2i;  height  of  caudal  peduncle  6i. 

Body  strongly  compressed  and  somewhat  elevated,  highest  under 
spinous  dorsal;  from  first  dorsal  spine  to  tip  of  snout  the  upper  profile 
is  slightly  concave  and  gently  sloping;  from  chin  to  anal  the  lower 
profile  is  nearly  straight  and  more  nearly  horizontal  than  above;  pos- 
teriorly the  body  tapers  into  a  slender  caudal  peduncle.  Snout  long 
and  sharply  pointed,  as  viewed  laterally.  Lower  jaw  strongly  pro- 
jecting. Mouth  rather  large,  little  oblique,  the  maxillary  reaching 
to  just  past  front  of  orbit.  Teeth  villiform,  small,  but  rather  sharp; 
the  bands  on  jaws  widened  in  front,  slightly  wider  on  upper  jaw;  the 
palatine  with  a  narrow  band  on  its  posterior  end  remote  from  the 
vomerine  patch,  which  is  U-shaped.  Preopercle  with  a  short,  sharp 
spine  at  angle,  usually  straight  and  directed  nearly  straight  backward 
or  very  slightly  upward,  sometimes  slightly  curved,  never  hooked  as 
in  related  forms;  no  secondary  spines  below  this.  He^d  otherwise 
without  spines  or  tentacles. 

Dorsal  spines  very  slender  and  flexible;  the  first  produced,  usually 
longer  than  the  other  spines,  though  sometimes  a  little  shorter;  the 
second  spine  usually  shorter  than  third,  forming  a  notch  at  the  fin; 
the  middle  spines  very  high,  the  fifth  the  highest,  lli  to  2  in  head; 
the  spines  behind  it  rapidly  shortened  to  the  last,  which  is  half  the 
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(liiiuioUu-  of  the  oyo;  the  posterior  outline  of  the  fin  slightly  concave; 
the  second  spine  2i  to  2i  in   head;  behind  it  the  spines  gradually 
lengthened  to  the  highest.     Soft  dorsal  and  anal  similar  in  form  and 
height,  beginning  and  ending  opposite  to  each  other;  the  highest  rays 
2i  in  head;  the  last  rays  not  adnate  to  caudal  peduncle;  their  tips  not 
reaching  to  base  of  caudal  rays.     The  caudal  rays  are  the  only  di%dded 
rays;  they  are  divided  once  and  are  widely  forked;  caudal  fin  forked, 
or  very  deeply  concave  when  fin  is  spread;  the  longest  rays  1^  to  li 
in  head,  the  middle  rays  If  to   2.     Ventral   with  1  concealed  spine 
and  2  soft  rays;  its  tip  does  not  reach  vent;  its  length  4  in  bead. 
Pectoral  with  14  rays;  the  lower  5  slightly  swollen;  tip  of  fin  reaches 
to  above  base  of  second  or  third  anal  ray,  its  length  If  in  head. 

Color  nearly  uniform  dark  brown  above,  olive  green  in  life,  shad- 
ing lighter  below,  green  shaded  in  life;  belly  white;  ocx^asionally  back 
and  sides  are  mottled  with  an  irregular  network  of  dark-brown  lines; 


Fig.  38.— Vellitor  cbntropomus. 


one  or  tw  o  of  the  mottled  specimens  show^  a  couple  of  white  vertical 
spots  on  side  under  posterior  third  of  pectoral;  lips  dark;  under  parts 
of  head  white;  spinous  dorsal  dusky,  sometimes  showing  traces  of 
darker  irregular  lines  obliquely  across  spines;  usually  there  is  a  trans- 
parent spot  at  base  of  last  2  spines;  soft  dorsal  and  anal  uniform 
dusky,  and  without  markings;  pectoi*al  colorless  or  slightly  dusky; 
ventrals  white;  caudal  dusky,  crossed  with  several  irregular  darker 
lines,  sometimes  uniform  dusky.  We  note  that  in  the  specimens 
most  mottled,  as  is  the  case  with  the  one  figured,  the  caudal  is  plain. 
In  the  specimens  which  are  plain  olive  the  caudal  is  usually  faintly 
barred  with  dark.     These  differences  may  be  s.^xual. 

Numerous  specimens  were  taken  at  Misaki,  in  the  shallow  bays 
near  the  shore.  The  largest  is  12  cm.  in  length.  A  specimen  was 
also  sent  by  Mr.  Otaki  from  the  market  of  Tokj^o. 

{centropomux^  the  Robalo,  from  the  likeness  in  form  as  seen  from 
the  side.) 
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85.  HISTIOCOTTUS  Gill. 

Peropus  Lay  and  Bennett,  BecHihey's  Voy.,  Zool.,  Fish.,  1839,  p.  59  {hUobus)\ 

name  preoccupied. 
Hvfliocotius  Gill,  Proc.  U.  S.  Nat.  Mus.,  1888,  p.  573  {bUobus). 

This  genus  is  veiy  close  to  Blepsias^  from  which  it  differs  in  the 
absence  of  smooth  areas  on  the  bod}^;  the  tins  are  lower,  the  dorsal 
not  emarginate,  and  the  pectoral  much  larger,  perhaps  capable  of  being 
used  for  flight.     North  Pacific. 

(iVr/ov,  sail;  Cottm.) 

52.  HISTIOCOTTUS  BILOBUS  (Cuvier  and  Valenciennes). 

Blepsias  h'dobm  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  379, 

Kamchatka  (Coll.  M.  Collie,  Brit.  Mus.).— GeNTHER,  Cat,  II,  1860,  p.  153.— 

Jordan  and  Gilbert,  Synofwfiis,  1833,  p.  720. 
Peropus  bilobus  Bennett,  Beechey's  V^oy.,  Zool.,  Fish.,  1839,  p.  59. 
HiMiocottus  bilobus  Jordan  and  Gilbert,   Rept.    U.   S.   Fur  Seal  Comm.,  Ill, 

p.  468. — Jordan  and  Evermann,  Fish.  N.  and  M.  Amer.,  II,  1898,  p.  2018; 

Kadiak. — Schmidt,  Faune  mer  Japon,  1903,  p.  15;  Sea  of  Japan. 


Fig.  39.— HISTIOCOTTUS  bilobus. 


D.  IX-21;  A.  18;  P.  16.  Body  shorter  and  deeper  than  in  Blepszas 
cirrkosus^  with  thicker  caudal  peduncle  and  heavier  head,  the  bones 
less  firm;  snout  short,  obtuse,  interorbital  space  ver}^  wide,  concave, 
i  wider  than  the  small  eye;  short  occipital  ridges  present,  besides  sev- 
eral bluntish  tubercles.  Mouth  broad,  oblique,  the  maxillary  reaching 
pupil;  teeth  small,  distant;  barbels  as  in  cirrhosus.  Head  and  body 
covered  with  prickles,  larger  and  blunter  than  in  cirrliom^s;  no  naked 
patches  on  body;  fins  less  developed  than  in  cirrliosus;  first  5  or  6 
spines  of  dorsal  subequal,  the  last  3  abruptly  shorter;  pectorals  longer 
and  much  broader  than  in  drrhofitiH^  reaching  sev^enth  anal  ray;  caudal 
short,  much  shorter  than  head.  Olivaceous,  paler  below;  dorsal 
region  with  4  or  5  black  bars,  reaching  one-third  the  distance  to  the 
lateral  line,  and  somewhat  continued  on  the  fins;  caudal  with  a  black 
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bar  at  base,  otherwise  plain;  pectorals  and  anal  blotched  with  black. 
Coast  of  Alaska  and  Kamchatka,  not  very  common;  the  specimen  here 
described  from  Kadiak;  recorded  by  Schmidt  from  near  Vladivostok- 
{bilobus^  two  lobed.) 

36.  BLEPSIAS  Cuvier. 
Blepsias  Cuvier,  R^gne  Animal,  2d  ed.,  1829  {cirrhoms). 

Head  and  body  compressed;  skin  hispid  with  stiffish  villifonn 
prickles,  and  with  definitely  naked  areas;  snout  and  chin  with  several 
rather  long  barbels;  mouth  small;  teeth  villiform,  on  jaws,  vomer, 
and  palatines;  preopercle  with  2^  short  blunt  spines;  gill  membranes 
free  from  the  isthmus;  gills  4,  a  slit  behind  the  fourth;  top  of  head 
with  bony  ridges;  suborbital  stay  narrow;  first  dorsal  short,  elevated 
in  front,  emarginate,  the  spines  slender;  second  dorsal  large;  anal 
similar,  lower;  ventrals  very  ^hort,  I,  3;  pectorals  long.  North 
Pacific. 

(An  old  name  of  some  fish;  from  eXinoD^  look.) 

53.  BLEPSIAS  DRACISCUS  Jordan  and  Starks,  new  species. 
SACHIKO; «  ISOBATENGU. 

Head  3f  in  length  without  caudal;  depth  3i;  dorsal  IX  (IV,  I,  IV)- 
24;  anal  20;  lateral  line  50.  Eye  4i  in  head;  snout  4i;  maxillary  2^; 
interorbital  space  4;  second  dorsal  spine  1^;  longest  soft  ray  li;  longest 
anal  ray  1|;  length  of  pectoral  f ;  ventral  21;  caudal  1. 

Body  much  compressed.  Mouth  rather  oblique.  Anterior  end  of 
maxillary  on  a  level  with  lower  fourth  of  eye;  posterior  end  reaching 
to  below  middle  of  eye.  Rather  narrow  bands  of  villiform  teeth  on 
jaws,  vomer,  and  palatines.  Nasal  spines  well  developed,  at  each  side 
of  the  produced  process  from  the  premaxillary.  Superorbital  rim 
raised,  making  the  wide  interorbital  space  deeply  concave.  A  pair  of 
low  ridges  near  middle  of  interorbital  space,  diverging  posteriorly 
and  each  having  a  short  flap  opposite  middle  of  eye.  Parietal  ridges 
strong,  I'ather  uneven,  continuous  with  a  ridge  apparently  on  upper 
limb  of  posttemporal.  A  slight  transverse  ridge  in  front  of  parietal 
ridges  bounding  a  quadrate  pit.  A  ridge  on  side  of  head  running 
backward  from  upper  fourth  of  eye.  Suborbitals  with  a  slight  ridge 
continuous  on  suborbital  stay.  Four  prominent  but  blunt  spines  on 
edge  of  preopercle;  the  one  next  to  the  top  the  longest.  Nostrils 
ending  in  a  tube.  A  pair  of  long  tentacles  at  tip  of  snout,  and  a  sin- 
gle median  one  just  above  them;  a  similar  tentacle  on  superorbital 
rim  over  posterior  third  of  eye;  3  tentacles  on  each  side  of  mandible; 
a  short  one  near  end  of  maxillarv. 


f^  Sachiko  means  child  of  the  Sachi,  the  Agonoid  fish  Dmdscus  sachi;  Isobatengu  is 
"Nosey  of  the  Surf."  Tengu  (Nosey)  is  along-nosed  comical  being  in  Japanese 
mythology. 
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Body  entirely  bispid  with  small  prickles,  except  an  area  on  side  of 
caadal  peduncle  (which  does  not  extend  anterior  to  base  of  last  anal 
ray),  and  a  subcircular  area  behind  base  of  pectoral  about  the  size  of 
eye.  Prickles  more  scattered  on  head;  a  few  behind  end  of  maxillary, 
some  on  cheek  and  opercle,  a  few  on  top  and  side  of  head  behind  eye, 
and  some  between  mandibles.  No  naked  area  following  lateral  line. 
Fins  naked. 

Spinous  dorsal  divided  into  3  portions  and  slightly  connected  to  soft 
dorsal.  The  first  4  spines  very  high;  the  last  one  not  decreased  greatly 
in  length;  the  membrane  between  them  scarcely  incised;  the  next  por- 
tion a  single  spine;  shorter  than  the  spines  on  each  side  of  it;  the 
membrane  deeply  incised  before  and  behind  it;  its  upper  half  free; 
the  third  portion  elevated  in  front  but  decreasing  rapidly  in  height  to 
its  fourth  spine,  which  is  not  as  long  as  pupil.  The  longest  dorsal 
rays  behind  the  middle  of  the  fin;  the  last  4  or  5  rays  decreasing 


Pig.  40.— BLEFbiAfl  dracibcus. 

rapidly  in  length,  so  that  their  tips  do  not  reach  so  far  back  as  those 
anterior  to  them,  which  reach  a  little  past  base  of  caudal  when 
depressed;  last  ray  adnate  to  caudal  peduncle  for  nearly  its  whole 
length.  Anal  similar  to  soft  dorsal,  but  lower;  its  rays  just  reaching 
caudal;  its  last  ray  adnate  for  only  half  its  length.  Pectoral  long  and 
rounded  posteriorly;  its  tip  reaching  to  above  base  of  fifth  or  sixth  anal 
ray.  Ventrals  with  3  rays  each;  the  middle  ray  the  longest;  barel}'^ 
reaching  to  vent.     Caudal  long  and  truncate;  its  angles  rounded. 

Color  dark  brown,  growing  lighter  below;  top  of  head  and  nape 
blackish;  six  irregular  narrow  black  bars  on  back  not  reaching  to 
lateral  line;  naked  area  under  pectoral  light,  and  a  light  area  a  little 
behind  it;  belly,  throat,  and  chin  pale;  the  tentacles  on  chin  sometimes 
dusky.  A  dark  vertical  bar  from  eye  to  end  of  maxillary,  and  another 
from  eye  across  cheek;  cheek  and  opercle  otherwise  mottled  with 
brown;  spinous  dorsal  uniformly  dusky;  soft  dorsal  and  anal  irregu- 
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larly  blotched  with  dusk}^  and  with  fine  lines  across  the  rays;  caudal 
marbled,  and  with  2  or  3  very  irregular  crossbars.  Pectoral  dark  aod 
mottled;  a  large  light  area  on  its  upper  basal  portion. 

In  life  the  color  is  blackish  green  or  dusky  red,  according"  to  the 
color  of  the  seaweeds  about  it;  silvery  area  white. 

This  species  may  be  known  from  Blepsias  cirrhosus^  its  representa- 
tive farther  northward  and  eastward,  by  its  having  no  naked  area 
following  the  lateral  line,  by  the  single  naked  spot  behind  pectoral, 
by  the  prominent  tentacle  on  superorbital  rim,  and  by  the  form  of  the 
spinous  dorsal. 

The  specimens  from  Iturup  Island  in  the  Kuriles  that  have  been 
referred  to  Blepsms  cirrliomi^  belong  to  this  species.  Specimens  were 
taken  by  Jordan  and  Snyder  at  Hakodate  and  Aomori. 

The  type  is  from  Aomori;  it  is  19  cm.  in  length,  and  is  numbered 
7720,  Ichthyological  Collection,  Leland  Stanford  Junior  University 
Museum.     Others,  cotypes,  are  numbered  50929,  U.S.N.  M. 

(draciscus^  a  high-finned  Agonoid  fish  of  Japan,  of  which  Blepsias 
is  fabled  to  be  the  child.) 

37.  NAUTISCUS  Jordan  and  Evermann. 

Nautiscus  Jordan  and  Evermann,  Fish.  N.  and  M.  Amer.,  II,  1898,  p.  2019 
(pribUovitis), 

This  genus  is  closely  allied  to  Nautichthya^  having  the  same  gill 
structures  and  dentition,  but  the  first  dorsal  is  only  moderately  ele- 
vated, its  height  being  less  than  depth  of  body.  There  are  no  cirri 
on  the  head,  and  there  is  no  marked  depression  at  the  occiput,  the  base 
of  the  dorsal  being  little  raised  above  the  nape;  preopercle  with  four 
obsolete  spines. 

54.  NAUTISCUS  PRIBILOVIUS  (Jordan  and  Gilbert). 

Nautichthys  oculofascialus  Gilbert,  Rept.  U.  S.  Fish  Comm.  1893,  (1896),  p.  434; 

not  of  Girard. 
Nautichthys  pribilovius  Jordan  and  Gilbert,  Rept.  U.  S.  Fur  Seal  Comm.,  Ill,  p. 

468,   pi.  Lxix,  1898;  off  8t.  George  Island.     (Type,  No.  48237,  U.S.N.M. 

Coll.  Jordan.) — Jordan  and  Evermann,  Fish.  N.  and  M.  Amer.,  p.  2019; 

St.  George,  Bristol  Bay,  Alaska  Peninsula. — Schmidt,  Faune  Mer.  Japan, 

1903,  p.  16;  Okotsk  Sea. 

D.  Vm-23;  A.  15. 

Shape  of  head  and  body  much  as  in  Nautichthys  oeulofasciatus;  head 
short,  the  snout  rather  sharp,  the  anterior  profile  steep;  nasal  spines 
prominent,  a  short  occular  cirrus,  shorter  than  pupil;  interobital  space 
narrow,  al)out  one-half  eye,  deeply  concave;  a  blunt  triangular  ridge 
above  each  orbit,  with  a  deep  cross  furrow  behind  it  which  deepens  to 
a  pit  at  the  vertex;  nuchal  ridges,  each  with  a  coarse  tubercle,  lower 
and  larger  than  in  the  other  species.     From  the  nuchal  depression,  the 
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base  of  first  dorsal  spinas  rises  much  less  abruptly.  Preopercle  with 
4  blunt  prominences,  the  upper  often  longer  and  more  spine-like. 
Mouth  nearly  horizontal,  the  lower  jaw  included;  a  slender  filament  at 
end  of  maxillary;  teeth  small,  a  few  on  vomer  and  a  narrow  band  on 
palatines.  Gill  membranes  broadly  united  to  isthmus,  the  gill  opening 
extending  a  little  below  the  lower  edge  of  pectoral.  Skin  covered 
with  close-set  villous  prickles,  among  which  large  ones  are  frequently 
seen  arranged  in  rather  definite  longitudinal  series,  of  which  there  may 
be  2  or  3  parallel  with  the  back,  and  1  running  near  lower  line  of  tail. 
No  smooth  areas  on  sides.  Lateral  line  conspicuous,  the  plates  with 
short  spines  directed  backward.  Dorsals  separate,  the  first  not  notched, 
comparatively  low,  the  first  spine  highest.  If  in  head  in  type;  in  other 
specimens  li  to  1^^  in  head;  soft  dorsal  and  anal  also  low,  none  of  the 
rays  reaching  base  of  caudal  when  depressed;  pectoral  longer  than 
head;  ventrals  li  to  2  in  head.     Color,  dull  light  olivaceous,  mottled 


M^  /^^m^r^j-.. 


^^^^  '-^^^^ 


Fl(i.  41.— NaUTIHCUS  PRIBlM>VirH. 


with  darker;  3  or  4  dark  bands  below  soft  dorsal,  1  below  spinous 
dorsal;  a  black  band  through  eyes  and  across  cheeks,  extending  onto 
branch iostegal  membranes;  7  dusky  spots  along  lateral  line,  a  con- 
spicuous pink  blotch,  rather  larger  than  pupil,  between  first  and  second 
blotch;  first  dorsal  dusky;  second  dorsal,  anal,  and  pectoral  dotted  and 
checked;  caudal  with  faint  finely  checked  cross  lines,  which  deepen  to 
form  a  dark  bar  at  its  base  and  a  broader  one  toward  its  tip;  ventrals 
pale;  belly  mottled.  Bering  Sea,  the  type  from  St.  George  Island, 
v>ne  of  the  Pribilof  Islands,  in  23  fathoms;  Unalaska,  Bristol  Bay, 
and  south  of  the  Alaskan  Peninsula.  Recorded  from  Aneiva  Bay, 
Saghalin,  by  Dr.  Schmidt. 

{prihiloimiH^  from  the  Pribilof  Islands,  named  for  their  discoverer, 
Gerassim  Pribilof,  1786.) 
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88.  HEMITRIPTERUS    Cuvier. 
HemUripterus  Cuvikr,  R^ne.  Anim.,  2d  ed.,  II,  1829,  p.  164  (nmericanus) . 

Body  moderately  elongate,  scaleless,  but  the  skin  covered  with 
prickles  and  bony  protuberances  of  various  sizes  and  forms.  Head 
large,  with  numerous  bony  humps  and  ridges  and  fleshy  slips  above; 
orbital  rim  much  elevated,  the  interorbital  space  deeply  concave;  a 
depressed  area  at  the  occiput,  behind  which  are  2  blunt  spines  on  each 
side.  Mouth  very  wide;  jaws,  vomer,  and  palatines  with  broad  bands 
of  teeth;  no  slit  behind  last  gill;  gill  membranes  broadly  united,  free 
from  isthmus;  preopercle  with  stout,  blunt  spines;  suborbital  stay 
very  strong,  forming  a  sharp  ridge.  Spinous  dorsal  much  longer  than 
the  soft  part,  of  16  to  18  spines,  of  which  the  first  2  are  the  highest, 
and  the  fourth  and  fifth  shorter  than  the  succeeding  ones,  the  fin  thus 
deeply  emarginate;  pectoral  fins  very  broad,  much  procurrent;  ven- 
tials  I,  3.  Large  fishes  of  singular  appearance,  inhabiting  the  North 
Atlantic  and  Pacific.  Dr.  Gill  makes  of  them  a  distinct  family  on 
account  of  the  great  length  of  the  spinous  dorsal  and  the  peculiar 
development  of  the  myodome.  The  genus  is,  however,  related  to 
Blep8i<i8  2a\ANautichthy8^  and  the  spinous  dorsal  is  as  long  in  Jordania 
as  in  Heinitriptencs^  while  the  two  genera  stand  as  extremes  in  the 
Cottoid  group. 

{rijjii — ,  half;  rpeh^  three;  nrepov^  fin.) 

55.  HEMITRIPTERUS  VILLOSUS  (Pallas). 

Cottus  vUlosus  Pallas,  Zoogr.  Ross.  Asiat,  III,  1811,  p.  129;  Cape  Kronok, 
Kamchatka;  mouth  of  Itscha  R.  after  MS.  of  Steller. — CrviER  and  Valen- 
ciennes, Hist.  Nat.  Poiss.,  IV,  1829,  p.  196  (copied). — Jordan  and  Ever- 
MANN,  Fish.  N.  and  M.  Amer.,  II,  1898,  p.  2022  (copied). 

Hemilripteni^  cairifrons  Lockington,  Proc.  Ac.  Nat.  Sci.  Phila.,  1880,  p.  233; 
Kadiak  Island. — Jordan  and  Evermann,  Fish.  N.  and  M.  Amer.,  II,  1898, 
p.  2023  (same  specimen). 

Head  2 J  in  length  to  base  of  caudal;  depth  4i.  Dorsal  III,  14  or 
15-13;  anal  14;  p.  20;  scales  42.  Eye  (not  orbital  cavity)  6|  in  head; 
snout  4t;  maxillary  If;  interorbital  space  3. 

Upper  profile  of  head  much  broken  up  into  bony  tubercles;  the 
orbital  rim  and  premaxillary  process  strongly  produced.  Mouth  large; 
the  maxillary  reaching  to  behind  posterior  margin  of  eye  a  distance 
equal  to  a  diameter  of  pupil.  Lower  jaw  blunt  and  projecting.  Teeth 
sharp,  conical,  rather  long,  and  slightly  hooked  backward.  Intei'or- 
bital  space  wide  and  deeply  concave;  a  large  triangular  pit  at  its  middle, 
the  sides  of  which  are  a  little  convex.  Two  prominent  ridges,  and  a 
short  one  between  them,  diverge  outward  on  superorbital  region  from 
a  point  at  posterior  angle  of  interorbital  pit.  A  quadrate  pit  at  vertex; 
narrow  behind;  bounded  on  each  side  by  a  ridge  which  bears  3  blunt 
tubercles.     A  pair  of  blunt  tubercles  a  short  distance  behind  superor- 
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hital  rim,  and  another  on  posttemporal  in  line  with  them,  but  a  distance 
behind  them  nearly  equal  to  diameter  of  eye.  An  uneven  ridge  along 
suborbitals  which  divides  into  3  or  4  diverging  ridges  on  cheek;  these 
more  conspicuous  in  large  examples.  A  pair  of  short  sharp  ridges  on 
preorbital  diverge  downward  to  edge  of  premaxillary.  Four  blunt 
spines  on  edge  of  preopercle;  the  upper  one  directed  upward  and  back- 
ward, the  next  backward  and  a  little  downward;  the  next  down- 
ward and  a  little  forward,  or  in  an  opposite  direction  from  the  upper 
one;  the  lower  one  downward  and  forward.  The  lower  one  is  only 
a  slight  round  angle.  The  angular  region  of  mandible  is  produced  and 
prominent.  Opercle  with  a  prominent  ridge.  Nasal  spines  -ell 
developed  and  rather  sharp.  The  premaxillary  processes  work  in  a 
deep  cavity  which  is  bounded  around  its  posterior  portion  by  a  low 
sharp  ridge  curving  from  one  nasal  spine  to  the  other.  There  are 
many  tentacles  about  head,  many  of  them  multifid;  1  in  front  of 
nasal  spine;  1  at  each  side  of  front  of  upper  jaw  above  edge  of  pre- 
maxillary; 1  at  each  posterior  corner  of  interorbital  pit;  1  at  pterotic 
region;  1  on  cheek  behind  posterior  end  of  suborbital  ridge,  and  another 
on  opercle  in  line  with  it;  1  near  posterior  end  of  maxillary,  and  a 
much  smaller  one  at  middle  of  maxillary;  1  at  each  side  of  front  of 
lower  lip;  4  along  lower  edge  of  each  side  of  mandible. 

Skin  of  body  covered  with  small  tubercles  which  feel  rather  harsh 
to  the  touch;  those  on  back,  especially  anteriorly,  larger  and  harder 
than  elsewhere.  Lateral  line  armed  with  small  bony  tubercles,  many 
of  which  bear  flaps  at  irregular  intervals. 

First  three  dorsal  spines  connected  by  a  membrane  which  is  not 
deeply  incised.  The  first  and  second  spines  by  far  longer  than  any  of 
the  others,  the  second  only  slightly  shorter  than  the  first;  the  length 
of  the  first  equal  to  post-orbital  part  of  head.  The  fourth  spine  three- 
fourths  as  long  as  the  third,  which  is  contained  8^  times  in  the  head. 
The  membrane  of  the  second  portion  of  the  spinous  dorsal  is  very 
deeply  incised.  Each  spine  with  a  long  bifid  tentacle  at  its  tip.  The 
longest  soft  dorsal  rays  a  little  longer  than  the  longest  spines  in  the 
portion  of  the  fin.  The  tips  of  the  last  dorsal  rays  do  not  reach  so  far 
posteriorly  as  do  those  of  the  anal,  which  just  reach  to  the  base  of  the 
lower  axillary  caudal  rays.  Caudal  slightly  rounded  in  outline. 
Pectoral  with  19  luys,  the  sixth  or  seventh  from  the  top  the  longest; 
they  fail  to  reach  the  first  anal  i*ay  by  a  distance  eijual  to  the  diameter 
of  the  eye;  the  rays  below  the  longest  are  swollen.  Ventrals  3  rayed; 
the  middle  ray  the  longest;  not  quite  reaching  to  the  vent. 

Color  grayish,  mottled  with  large,  irregular,  dark  spots,  which  are 
clear  cut  and  are  usually  outlined  with  light  gray;  fins  all  mottled 
with  dark  brown  or  dark  gray;  in  some  of  the  smaller  specimens  the 
spinous  dorsal  is  nearly  black;  mandible,  maxillary,  and  sides  of  head 
finely  mottled;  belly  and  branchiostegal  region  white. 
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The  following  is  a  note  of  the  colors  of  a  fresh  specimen:  Dull  olive, 
rather  pale,  belly  still  paler;  dorsal  and  caudal  dull  crimson,  nvith 
lighter  and  duller  shades;  chin  speckled  with  white;  no  bright  colors. 

The  above  description  is  of  a  specimen  26  cm.  in  length  from  Hoko-* 
date.     Other  large  specimens  were  obtained  at  Nemuro  and  Mororan. 
Some  small  specimens  were  dredged  by  the  U.  S.  Fish  Commission 
steamer  Albatross  off  Kinkwazan  Island,  in  Matsushima  bay,  stations 
3770  and  3771. 

This  species  is  evidently  the  early  described  Cottus  vUlosus  of  Pallas. 
Hemitriptenis  caviftons  of  Lockington,  from  Kadiak,  agrees  in  all 
respects  noted  by  the  author.  This  species  is  extremely  close  to 
its  ally  of  the  Atlantic  coast  shores  of  Canada  and  New  England, 
Heimitripterus  americanxis.  The  head  is  perhaps  a  little  rougher  in 
the  Japanese  species.  Dr.  Schmidt  regards  it  as  identical  with  JK 
americanus, 

(viUosics,  hairy.) 

39.  PSYCHROLUTES  Gunther. 
pByc^ro/w/e«  GtJNTHER,  Cat.,  Ill,  1861,  p.  516  (paradoxus.) 

Body  tadpole-shaped,  tapering  from  the  head  to  the  very  slender 
tail,  covered  with  very  loose,  naked,  movable  skin.  Head  lai-ge, 
depressed,  flattish  above;  snout  obtuse,  rounded;  interocular  space 
very  broad,  the  ocular  ridges  obsolete;  mouth  very  large;  mandible 
short,  little  cavernous,  its  forms  broadly  U-shaped;  maxillary  entirely 
adnate  to  the  skin  of  the  preorbital;  jaws  with  bands  of  villiform  teeth; 
no  teeth  on  vomer  or  palatines;  no  spines  or  cirri  about  the  head; 
suborbital  stay  narrow.  Gill  membranes  united  to  the  isthmus;  gills 
3i,  no  slit  behind  the  fourth.  Branchiostegals  7.  Fins  connected; 
spinous  dorsal  of  short,  slender,  flexible  spines  entirely  embedded  in 
the  skin  and  not  visible  without  dissection  as  the  spines  do  not  rise 
above  level  of  the  muscles;  soft  dorsal  short,  high,  the  rays  close 
together,  the  total  number  12  to  24;  anal  low,  of  9  rays;  caudal  sepa- 
rate; pectoral  fins  long,  with  a  broad,  procurrent  base.  Ventrals  I,  3, 
close  together,  distinct,  the  inner  edge  adnate  to  the  body.  Small 
fishes,  very  closely  allied  to  Cottunoulus  and  Malacocottus  on  the  one 
hand  and  to  the  Llparididse  on  the  other,  their  charactei's,  like  those 
of  the  latter  family,  arising  from  degeneration  of  the  Cottidm.  The 
extension  of  the  lax  skin  over  the  spinous  dorsal  and  the  bones  of  the 
head  afford  the  only  tangible  diagnostic  character  of  the  subfamily 
Psychrolutirice.  From  the  LiparidUlse^  their  separate  ventrals  distin- 
guish them  sufficiently.  Small  shore  fishes  of  the  North  Pacific;  only 
a  single  species  known. 

(ipvxpoXovTT/s^  one  who  bathes  in  cold  water.) 
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56.  PSYCHROLUTES  PARADOXUS  Gtlnther. 

PiaychroiiUes  paradoxus  GOnther,  Cat,  III,  1861,  p.  516;  Gulf  of  Georgia,  Vancouver 
Island  (Coll.  H.  M.  S.  Plumper). — Jordan  and  Gilbert,  Synopsis  Fish.  N.  A  men, 
1883,  p.  687.— Jordan  and* Gilbert,  Rept.  U.  S.  Fur  Seal  Comm.,  Ill,  1898,  p. 
469;  St.  Paul  Island,  Iturup  Island,  Karluk. — Jordan  and  Evermann,  Fish. 
N.  and  M.  Amer.,  II,  1898,  p.  2026;  Unalaska. 

Pgychrolutes  zebra  Bean,  Proc.  U.  S.  Nat.  Mus.,  1890,  p.  43;  Aleutian  Islands,  between 
Unga  and  Xagai  islands,  at  Albatross  Station  2848,  55°  10^  N.,  160°  18^  W.,  in 
110  fathoms. — Jordan  and  Stark,  Proc.  Cal.  Ac.  Sci.,  1895,  p.  811,  pi.  lxxiv. — 
Gilbert,  Rept.  U.  S.  Fish  Comm.,  1893  (1896),  p.  410. 

Head  3|  in  length;  depth  4i,  equal  to  head  without  snout.  D.  IX, 
15  to  17,  only  12  i*ays  seen  without  dissection;  A.  12  or  13;  V.  I,  3; 
branchiostegals  7.  Head  large,  very  broad,  tapering  suddenly  to 
caudle  peduncle.  Eye  4i  in  head,  a  little  shorter  than  snout,  a  little 
less  than  width  of  interorbital  space.  Maxillary  extending  to  below 
middle  of  eye.     Interocular  space  flat,  not  concave;  jaws  equal,  the 


FlU,  4l*.*-J'aYCHEQj-CTK  FiJSADOJCi  !^, 


lower  /'-s-shaped,  its  arch  not  narrowed  behind.  Pectoml  reaching  to 
slightly  above  origin  of  anal,  2f  in  body;  ventrals  very  small,  one-third 
length  head.  Vent  about  midway  between  ventral  and  anal  origin,  the 
second  dorsal  beginning  nearly  over  tip  of  pectoral;  first  dorsal  entirely 
buried  in  the -skin,  its  short,  stiffish  spines  to  be  found  only  by  dissec- 
tion. Color  light  chocolate  brown  above,  with  minute  spots  of  dark; 
whitish  below;  a  pale  stripe  from  eye  downward  and  forward,  between 
2  dark  ones;  body  with  3  very  irregular  dark  cross  bands,  the  third 
extending  on  dorsal  and  anal,  the  first  2  largely  confluent  and  all  very 
irregular  in  form;  an  oblique  dark  band  on  base  of  caudal,  a  narrow 
dark  band  behind  it;  pectoral  with  2  or  3  cross  bands;  all  fins,  except 
the  ventral,  with  traces  of  bands.  Length  2^  inches.  A  specimen, 
50  mm.  long,  taken  by  the  IT.  S.  Fish  Commission  steamer  Albatross 
off  St.  Paul  Island,  Bering  Sea,  in  1896,  shows  the  following  charac- 
ters: Head  2f;  depth  3.  D.  IX,  15;  A.  13;  P.  li>;  eye  4  in  head; 
width  of  mouth,  from  angle  to  angle,  li;  snout  3i;  interorbital  3^. 
Body  short,  broad,  thick,  tadpole-shape,  the  texture  soft  like  that  of  * 
a  Liparid,  especially  about  the  head;  the  skin  is  limp  and  smooth, 
covered  with  little  soft  dermal  warts,  that  of  head  especiall}^  lax,  the 
Proc.  N.  M.  vol.  xxvii— 03 22 
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cheeks  tumid  and  translucent.  No  trace  of  spines  on  head,  the  bones 
all  thin  and  weak;  nostrils  each  in  a  short  tube;  mouth  broad,  its  cleft 
chiefly  anterior,  the  jaws  equal;  teeth  very  minute,  none  on  vomer  or 
palatines;  lower  jaw  with  8  large  open  , pores.  Gill  membranes 
broadly  united  to  the  isthmus,  the  gill  opening  extending  to  slightly 
below  base  of  pectoral.  Lateral  line  obsolete.  Dorsals  united,  with 
a  slight  notch  between,  the  first  buried  in  a  ridge  of  skin  so  that  its 
delicate  spines  can  not  be  counted  from  without;  second  dorsal  low, 
similar  to  anal,  both  of  them  free  from  the  caudal;  lower  pectoml 
rays  progressively  shortened,  the  longest  1\  in  head;  ventrals  moder- 
ate, I,  3,  reaching  vent,  2^  in  head;  caudal  rounded.  Color  creamy 
white,  with  blackish  cross  bands,  irregular  in  form  and  broken  by 
whitish  patches;  5  black  spots  on  lower  jaw;  top  of  head  blackish;  a 
narrow  blotch  at  shoulder;  a  wider  one  across  first  dorsal;  a  broad 
one  on  second  dorsal  abruptly  broadened  on  body,  then  narrowed, 
extending  across  anal;  an  irregular  bar  at  base  of  caudal;  a  narrow 
bar  and  some  spots  and  streaks  on  the  fin;  pectoml  with  2  curved  bars, 
the  inner  concave,  the  outer  convex  backward,  the  two  inclQ^ing  a 
rounded  pinkish  or  deep  orange  area.  (Jordan  and  Gilbert.)  Alaska 
to  Puget  Sound,  rather  common  in  water  of  moderate  depth;  a  remark- 
able little  fish,  evidently  a  degraded  Cottoid.  Here  described  from 
specimens  from  Unalaska.  This  species  is  taken  abundantly  in  shallow 
water  about  Kadiak,  south  of  the  Alaskan  Peninsula,  thence  westward 
through  Unimak  Pass,  along  the  northern  shore  of  Unalaska  Island  to 
Iturup  Island,  and  the  Pribilof  Islands  and  in  Bristol  Bay.  The 
depths  range  from  38  to  121  fathoms.  It  has  been  also  dredged  by 
Dr.  Schmidt  off  Cape  Pestschuzoff,  coast  of  Korea. 
{TCapddoSog^  unaccountable.) 

40.  EREUNIAS  Jordan  and  Snyder. 

Ereunias  Jordan  and  Snyder,  Proc.  Cal.  Ac.  Sci.,  (3d  ser.),  II,  1901,  p.  377 
(grallaior). 

Body  moderately  elongate,  tapering  into  a  long  and  slender  tail,  the 
nuchal  region  elevated.  Head  large,  not  compressed  or  depressed. 
Eye  very  large.  Preorbital  broad.  Mouth  horizontal,  lower  jaw 
included,  maxillary  extending  a  little  beyond  anterior  margin  of 
pupil.  Teeth  in  villiform  bands  on  jaws,  vomer,  and  palatines. 
Gill  openings  wide,  the  gill  membranes  broadly  united,  free  from  the 
isthnms.  Gill  rakers  short,  club-shaped;  a  small  oval  slit  behind  last 
gill  arch.  Suborbital  stay  distinct,  covered  by  the  rough  skin.  Nasal 
spines  present;  a  stout  spine  before  eye;  a  much  larger  one  on  upper 
rim  of  orbit;  a  divided  spine  at  nape;  2  small  ones  on  lower  mar- 
gin of  preorbital;  a  large  hooked  spine  at  angle  of  preopercle;  2 
smaller  sharp  spines  below  the  latter;  a  blunt  spine  on  upper  edge  of 
opercle.     Skin  close  set  with  velvety  prickles.     Lateral  line  distinct, 
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armed  with  spines  which  are  strong  and  curved  anteriorly.  Sides 
with  2  series  of  stout  curved  spines,  besides  3  series  of  smaller  ones. 
Dorsal  fins  separate,  of  moderate  height,  with  10  slender  spines;  rays, 
1, 12.  Anal  low,  of  12  rays,  opposite  soft  dorsal.  Caudal  small,  trun- 
cate. Pectoral  short,  of  11  united  rays,  below  which  are  4  simple, 
free  ones,  similar  to  those  of  Prionotus  and  Trigla.  Ventrals  entirely 
wanting. 

The  relations  of  the  genus  are  at  once  with  Cottidae  and  Triglidse. 
We  place  it  provisionally  as  a  subfamily,  Ereuniinse,  Cottidae.  It  is 
not  unlikely  that  the  absence  of  ventrals  and  the  singular  form  of 
the  pectoral  will  demand  for  it  a  distinct  family. 

{epevvdco;  to  explore.) 

57.  EREUNIAS  GRALLATOR  Jordan  and  Snyder. 

Ereunias  graUalor  Jordan  and  Snyder,  Proc.  Cal.  Ac.  ScL,  (3d  ser.),  II,  1901, 
p.  378;  Misaki. 

Head,  measured  to  end  of  opercular  flap,  2f  in  length;  depth  4f; 
eye  3iin  head;  maxillary  2^.  D.  X,  1-12;  A.  12;  P.  11  +  4;  lateral 
line  42.     Length  of  type  305  mm. 


FlO.  43.— EBEUNIA8  GRALLATOR. 

Body  moderately  elongate,  tapering  into  a  long,  slender,  quadrate, 
caudal  peduncle,  the  length  of  which  is  contained  1^  times  in  the  head, 
its  depth  6  in  its  length.  Vent  slightly  in  front  of  middle  of  body. 
Eye  very  large,  placed  high,  its  upper  margin  projecting  above  out- 
line of  head,  its  diameter  about  equal  to  length  of  snout,  its  upper  part 
covered  with  rough  skin.  Mouth  horizontal,  the  lower  jaw  included, 
the  maxillary  reaching  slightly  beyond  line  of  front  of  pupil.  Teeth 
villiform  on  jaws,  vomer,  and  palatines;  those  on  palatines  in  a  long 
narrow  band.  Gill  openings  broadly  united  over  the  isthmus;  a  small 
oval  slit  behind  last  arch.  Gill  rakers  short,  club-shaped,  about  3  +  11 
on  first  arch.  Pseudobranchiae  large,  of  long  filaments.  Branchios- 
tegals  6.     Suborbital  stay  short,  triangular. 

Head  and  body  covered  with  a  velvety  shagreen.  Nasal  spines  short 
and  sharp;  upper  rim  of  orbit  with  spines,  the  posterior  of  which  is 
large  and  strong,  its  length  contained  about  4i  times  in  eye;  side  of 
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nape  with  a  large  double  spine;  some  small  spines  on  temporal  region; 
opercular  spine  obscure;  preopercle  above  with  a  curved  spine,  the 
length  of  which  is  contained  about  6  times  in  eye;  2-  sharp  spines 
below  the  latter,  the  upper  of  which  is  the  longer;  2  small  spines  on 
lower  edge  of  preorbital.  Maxillary  rugose,  without  barbels.  Sides 
of  body  with  rows  of  slender  hooked  spines,  the  uppermost  row  extend- 
ing from  nape  to  tail;  the  second  row  of  smaller  spines  along  lateral 
line;  the  third,  below  the  curved  part  of  lateral  line,  coalescent  with 
it  on  the  straight  part;  the  fourth  row  of  strong  spines,  beginning 
above  vent  and  extending  to  base  of  caudal;  a  few  spines  below  this, 
constituting  a  fifth  row  along  base  of  anal.  Lower  edge  of  caudal 
peduncle  with  a  long  groove. 

First  dorsal  low,  of  slender  spines,  the  longest  about  3  times  in  head. 
Dorsals  sepamte,  but  close  together,  the  longest  soft  ray  If  in  head. 
Anal  similar,  its  longest  ray  3f  in  head.  Caudal  fin  short,  truncate, 
2i  in  head.  Pectoral  fin  of  two  parts;  the  upper  of  11  rays,  mostly 
branched,  the  longest  ray  If  in  head;  lower  part  of  fin  of  4  separate, 
simple  rays  similar  to  the  free  appendages  in  Triglidae;  the  uppermost 
longest,  li  in  head;  the  lowermost  shorter,  2^^  in  head. 

Color  blackish,  lining  membranes  of  body  dusky.  Dorsals  black, 
with  a  broad,  whitish  median  band  which  disappears  posteriorly 
on  the  spinous  dorsal  and  anteriorly  on  the  soft  dorsal;  membrane 
posterior  to  last  dorsal  spine  white.  Anal  black,  with  a  broad,  white, 
longitudinal  band  near  its  base.  Caudal  dusky  at  base,  broadly  suf- 
fused with  blackish  posteriorly,  middle  part  whitish.  Pectoral  dusky, 
the  upper  anterior  part  whitish,  blotched  with  black;  free  rays  black. 

Of  this  very  remarkable  fish  two  specimens  are  known;  they  were 
taken  in  the  Kuro  Shiwo,  or  Black  Current,  at  a  depth  of  290  fathoms 
off  the  coast  of  Misaki,  Sagami  Province,  Japan,  by  Prof.  Kakichi 
Mitsukuri.  One  of  these  specimens  is  in  the  Imperial  University  of 
Tokyo,  the  other  was  presented  by  Professor  Mitsukuri  to  Leland 
Stanford  Junior  University,  where  it  is  registered  as  Type  No.  6432. 

The  specimen  in  the  Imperial  Museum  has,  according  to  our  notes, 
a  conspicuous  barbel  at  the  tip  of  the  maxillary.  No  trace  of  such  a 
barbel  is  to  be  found  on  the  type. 

{grallatot^  one  who  walks  on  stilts.) 

SUMMARY. 

Family  Cottid^. 

1.  Sllengis  Jordan  and  Starks. 

1.  osensis  Jordan  and  Starks;  Suruga  Bay. 

2.  Schmidiia  Jordan  and  Starks. 

2.  mimkia  Jordan  and  Starks;  Sagami  Bay. 

3.  Archistes  Jordan  and  Giibert. 
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3.  plumarius  Jordan  and  Gilbert;  Ushishir  Island. 

4.  Daruma  Jordan  and  Starks. 

4.  mgamia  Jordan  and  Starks;  Sagami  Bay,  Owari  Bay,  Totomi  Bay. 

5.  Micuzenius  Jordan  and  Starks. 

5.  pmeUrram  Jordan  and  Starks;  Matsnshima  Bay. 

6.  ArtedielltLS  Jordan. 

6.  pacificus  Gilbert 

7.  Icelus  Kr0yer. 

7.  spiniger  Gilbert. 

8.  SUlgistrum  Jordan  and  Gilbert. 

8.  sUjnegeri  Jordan  and  Gilbert;  Robben  Island,  Peter  the  Great  Bay. 

9.  Triglops  Reinhardt 

9.  beani  Gilbert;  Robben  Island. 

10.  Prionistixis  (Bean). 

10.  jordani  Schmidt;  Peter  the  Great  Bay  (Vladivostok). 

11.  HemUepidotus  Cuvier. 

11.  gilberti  Jordan  and  Starks;  Hakodate. 

12.  Enophrys  Swainson. 

12.  daviger  (Cuvier  and  Valenciennes);  Robben  Island. 

13.  CeratocoUm  Gin. 

13.  diceraus  (Pallas) ;  Robben  Island. 

14.  namiyei  Jordan  and  Starks;  Nemuro,  Soya. 

14.   Trachidermus  Heckel. 

15.  ansatus  (Richardson);  Chikugo  R. 

15.  CoUtis  Linnaeus. 

16.  kazika  Jordan  and  Starks;  Niigata. 

17.  poUux  Gunther;  Tana  R.,  Semida  R.,  Kitakami  R.,  Kami  R.,  Niigata,  Aomori, 

Kamashiro. 


16.   Uranidea  De  Kay. 


18.  reinii  (Hilgendorf). 

19.  dybowskU  (Hilgendorf). 


17.  Eheopresbe  Jordan  and  Starks. 

20.  fttjiyama  Jordan  and  Starks;  Odawara. 

18.  Myoxocephalus  Steller. 

21.  polyacanthocepJiaius  (Pallas);  Robben  Island. 

22.  jack  (Cuvier and  Valenciennes);  Robben  Island. 

23.  edomitis  Jordan  and  Starks;  Mororan,  Hakodate. 


Digitized  by  VjOOQIC 


334  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  volxxvil 

24.  nivostis  ( Herzenstein) ;  Same,  Mororan,  Hakodate,  Iturup. 

25.  raninvs  Jordan  and  Starks;  Aomori,  Mororan,  Hakodate. 

26.  stdleri  Ti\eam, 

27.  brandti  (Steindachner). 

19.  MegalocoUus  GiW, 

28.  platycephalus  (Pallas). 

20.  Ainocottus  Jordan  and  Starks. 

29.  ermger  Jordan  and  Starks;  Hakodate. 

21.  PorowWtuf  Gill. 

30.  tenteumUUuM  (Kner). 

22.  ArgyrocottuM  Herzenstein. 

31.  zanderi  Herzenstein;  Iturup  Island. 

23.  Zegticelus  Jordan  and  Evermann. 

32.  bathyhius  (Gunther);  off  Misaki. 

24.  CoUunctilus  CoWett 

33.  brephocephaltut  Jordan  and  Starks;  Suruga  Bay. 

25.  Oymnocanthus  Swainson. 

34.  pigtiUiger  (Pallas);  Robben  Island. 

36.  intermedius  (Schlegel);  Hakodate;  Same,  Otaru. 

36.  herzensteini  Jordan  and  Starks;  Hakodate. 

26.  Cromas  Jordan  and  Starks. 

37.  aUisi  Jordan  and  Starks;  Hakodate,  Same. 

27.   a>«iu«cti/tM  Schmidt. 

38.  ganez  Schmidt;  Peter  the  Great  Bay. 

39.  schmidli  Jordan  and  Starks;  Matsushima  Bay. 

28.  EJaphichihytt  Jordan  and  Starks. 

40.  elongatus  (Steindachner). 

29.  Alcichihys  Jordan  and  Starks. 

41.  cUcicomis  (Herzenstein);  Same,  Hakodate. 

30.  Furcina  Jordan  and  Starks. 

42.  ishikauwe  Jordan  and  Starks;  Myiako,  Wakanoura,  Hakodate. 

43.  osimce  Jordan  and  Starks;  Hakodate,  Misaki. 

31.  Oq/nectes  Jordan  and  Starks. 

44.  maschalis  Jordan  and  Starks;  Enoehima,  Wakanoura. 

32.  Pseudobl^nnius  Schlegel. 

45.  percoidts  Gunther;  Tokyo,  Matsushima,   Misaki,  Wakanoura,  Tsuruga,  Hiro- 
shima, Nagasaki. 
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46.  cottoides  (Richardson);  Misaki,  Mateushima,  Onomichi,  Aomori,  Enoehima, 
Tokyo,  Yokohama;  Tsuruga,  Hakodate. 

47.  zonostigma  Jordan  and  Starks;  Misaki,  Nagasaki. 

48.  marmoraiuB  (DOderlein) ;  Misaki,  Enoshima. 

49.  totamius  Jordan  and  Starks;  Totomi  Bay. 

33.  Bero  Jordan  and  Starks. 

50.  elegana  (Steindachner);  Tokyo,  Aomori,  Kitami,  Hakodate. 

34.  VeUitor  Jordan  and  Starks. 

51.  ceidro]>omus  (Ricliardson);  Misaki,  Tokyo. 

35.  HiMioeoUn^  OiW, 

52.  hilotms  (Cuvier  and  Valenciennes). 

36.  Blepsias  Cuvier. 

53.  draciscus  JordsLii  and  Starks;  Aomori,  Hakodate,  Iturup  Island. 

37.  Nautisais  Jordan  and  Evermann. 

54.  jmbilomus  (Jordan  and  Gilbert). 

38.  Hemitripterwt  Cuvier. 

55.  rillottus  (Pallas);  Hakodate;  Mororan,  Nemuro,  Matsushima  Bay. 

39.  PsychrolxUes  Giinther. 

56.  jKiradoxua  Giinther. 

40.  EreunioK  Jordan  and  Snyder. 

57.  grallator  Jordan  and  Snyder;  Misaki. 
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NOTES  ON  THE  BATS  COLLECTED  BY  WILLLA.M  PALMER 

IN  CUBA. 


By  Gebbtt  S.  Miller,  Jr., 

Assistant  Curator ^  Divmon  of  Mammals, 


Two  important  collections  of  Cuban  bats  have  recently  been  made 
by  Mr.  William  Palmer,  of  the  United  States  National  Museum.  The 
first,  numbering  449  specimens,  was  brought  together  during  Febru- 
aigr,  March,  April,  May,  June,  and  July,  1900,  in  the  region  south 
and  west  of  Habana,  and  on  the  Isle  of  Pines. ^  During  this  expedi- 
tion Mr.  Palmer  was  accompanied  by  Mr.  J.  H.  Riley.  The  second 
collection,  184  specimens,  was  made  in  February,  1902,  at  the  extreme 
eastern  end  of  Cuba.*  Fifteen  species  were  obtained  in  all,  several  of 
which  prove  to  be  of  unusual  interest.  In  the  following  account  of 
this  material  the  field  observations  made  by  Mr.  Palmer  are  given  in 
full,  each  note  signed  with  its  author's  name. 

VESPERTILIO  CUBENSIS  (Gray). 

1839.  Scotophilus  cubensis  Gray,  Ann.   Nat.  Hist.,  IV,  p.  7,  September,  1839; 

Cuba. 
1892.   Vesperugo  fuscus  cubensis  Chapman,  Bull.  Amer.  Mus.  Nat.  Hist.,  IV,  p. 

316,  December  29,  1892. 
1897.   VespertUio  fuscus  cubensis  Miller,  North  American  Fauna,  no.  13,  p.  102, 

October  16,  1897. 

A  skin  from  Pinar  del  Rio  and  a  specimen  in  alcohol,  and  one  skin 
each  from  El  Guama  and  El  Cobre.  The  three  skins  show  that  the 
color  of  the  Cuban  animal  is  practically  identical  with  that  of  the  large 
Mexican  VespertUio  miradorensi^.  It  is  therefore  much  darker  than 
in  V.  fuscus.  For  measurement  see  table,  page  338. 
*  Fidd  notes. — One  of  the  few  species  seen  flying  at  dusk.  Besides 
the  five  specimens  taken,  three  or  four  others  were  seen.  One  was 
captured  in  a  net  set  at  the  eaves  of  a  tile  roof.  Others  were  seen 
about  tobacco  houses  and  palm  trees.  One  was  netted  in  the  center  of 
a  natural  rock  tunnel,  which  was  the  home  of  a  barn  owl,  a  bird  that 
fed  largely  on  bats. — W.  Palmer. 

« The  localities  at  which  bats  were  taken  are  as  follows:  Caba&as,  El  Guama, 
Guanajay,  Mariel,  Pinar  del  Rio,  and  San  Diego  de  los  Bafios  on  the  mainland,  and 
Nueva  Gerona  on  the  Isle  of  Pines. 

^  Exact  localities,  Baracoa  and  El  Cobre. 

Proceedings  U.  S.  National  Museum,  Vol.  XXVII— No.  1359. 
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NYCTICEIUS  CUB  ANUS  (Gundlach). 

1861.  Vesperus  cubanus  Gundlach,  Monatsber.  k.  Preuss.  Akad.  Wissenscli.  Ber- 
lin, p.  150;  near  Cardenas,  Cuba. 

1897.  Nycticeius  humeralis  cubanus  Millbr,  North  America  Fauna,  no.  13,  p. 
120,  October  16,  1897. 

Twenty -six  specimens  (16  skins)  from  Pinar  del  Rio,  and  one  skin 
from  Cabanas.  This  series  makes  a  satisfactory  comparison  of  the 
Cuban  Nycticekis  with  its  mainland  representative  for  the  first  time 
possible.  The  Cuban  animal  proves  to  be,  as  Gundlach's  description 
indicates,  considerably  smaller  than  Nyctlceius  humeralis^  but  in  color 
the  two  species  are  identical,  and  in  external  form  the  only  difference 
that  I  can  detect  is  the  slightly  less  breadth  of  the  ear  and  tragus  in 
N,  cxihanus.  The  skull  and  teeth  are  conspicuously  smaller  in  the 
Cuban  bat,  but  in  form  there  appears  to  be  perfect  agreement.  For 
measurements  see  table  below. 

Field  notes. — The  specimens  from  Pinar  del  Rio  were  all  taken  from 
the  eaves  of  a  tiled  roof  where  several  species  of  bats  of  different  genera 
spent  the  day.  In  the  evening  they  usually  began  to  fly  when  it  was 
quite  dark,  so  that  one  was  seldom  seen  on  the  wing.  The  single 
specimen  from  Cabanas  was  captured  in  a  ruined  house. — W.  Palmer. 

MecLsurements  of  VespertUio  cubenms^  Nydiceiua  cabanuSj  and  N,  hunuralU. 
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MOLOSSUS  TROPIDORHYNCHUS  Gray. 

1839.  Molo8SU8tropidorhynchusGRAYy  Ann.  Nat.  Hist,  IV,  p.  6,  September,  1839. 

Fourteen  skins  and  eleven  alcoholic  specimens  from  Pinar  del  Rio, 
and  five  (3  skins)  from  El  Cobre.  This  is  the  Cuban  representative 
of  Molossus  obscurus.  It  is  readily  distinguishable  from  the  South 
American  species  by  its  much  smaller  size.  For  measurements  see 
table,  page  340. 

Field  notes. — Probably  the  most  abundant  of  the  species  living 
together  under  a  tile  roof  at  Pinar  del  Rio.  Like  the  others  they 
emerge  suddenly  from  their  roosting  place  very  late  in  the  dusk  of 
evening,  and  after  flitting  a  few  times  about  the  roof  are  gone. 
At  El  Cobre  the  specimens  were  likewise  collected  under  the  tiles  of  a 
roof. — W.  Palmer. 

PROMOPS  GLAUCINUS  (Wagner). 

1843.  Dysopes  glaucinus  Waoner,  Wiegmann*8  Archiv  fur  Naturgesch.,  1843,  I, 

p.  368. 
1861.  Molossus  ferox   Gundlach,    Monateber.    k.  Preuss.     Akad.     Wissensch. 

Berlin,  p.  149  (not  of  Tschudi,  1844-1846);  Cuba. 

One  specimen  (in  alcohol)  was  taken  under  a  tile  roof  at  Pinar  del 
Rio,  February  27,  1900.     For  measurements  see  table,  page  340. 

NYCTINOMUS  MUSCULUS  Gundlach. 

1861.  Nyctinomtu  musculus  Gundlach,  Monateber.  k.  Preuss.  Akad.  Wissensch. 

Berlin,  p.  149. 
1902.  Nyctinomus  mtutculus  Miller,  Ptoc.  Biol.  Soc.  Washington,  XV,  p.  248, 

December  16,  1902. 

Three  in  alcohol  and  five  skins  from  El  Guama,  one  skin  from  Caba- 
nas, and  one  (in  alcohol)  from  Pinar  del  Rio. 

This  species  is  readily  distinguishable  from  both  Nyctinoimis  hani- 
liensis  and  N.  cynocephalus  by  its  small  size,  the  character  pointed  out 
by  Gundlach  in  the  original  description.  A  further  peculiarity  of  the 
Cuban  animal,  apparently  shared  by  all  the  West  Indian  members  of 
the  group,  is  the  minute  size  and  i^udimentary  structure  of  the  first 
upper  premolar.  In  the  continental  species  this  tooth  is  well  devel- 
oped and  provided  with  a  distinct  cingulum,  while  in  the  insular  forms 
it  is  a  mere  terete  spicule.     For  measurements  see  table,  page  340. 

Field  notes. — Occasionally  seen  about  dark  among  the  hard  lime- 
stone hills  of  the  mountainous  districts.  Here  it  spends  the  day  in 
the  smaller  crevices  of  the  caves,  with  Artibem  pnrvipes.  We  could 
find  none  during  the  day,  although  the  ArtiheuswtiS  common  and  con- 
spicuous, but  by  closing  all  but  one  of  the  entrances  to  a  cave  and 
hanging  a  fine  net  over  this  opening  at  night  we  usually  obtained  one 
or  more  of  these  little  bats  the  next  morning.  The  specimen  from 
Cabanas  was  captured  in  a  house. — W.  Palmer.  *    rxr^m^ 
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Meagurements  of  Cuban  molossidse. 
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CHILONATALUS  MICROPUS  (Dobson). 

1880.  NcOalus  micropua  Dobson,  Proc.  Zool.  Soc.  London,  p.  443;  Environs  of 
Kingston,  Jamaica. 

A  single  specimen  (in  alcohol)  was  taken  at  Baracoa.  It  is  in  bad 
condition,  but  there  is  no  question  as  to  its  generic  identity.  For 
measurements  see  table,  page  343. 

Meld  notes. — ^This  little  bat,  the  only  one  of  the  kind  that  I  found 
in  Cuba,  was  captured  in  a  butterfly  net  after  dark  on  the  evening  of 
February  6,  1902,  as  it  emerged  from  a  cave  in  company  with  many 
other  bats  of  other  species.  Its  identity  was  not  notic-ed  at  the  time, 
and  it  was  hurriedly  placed,  while  yet  alive,  in  a  bag  with  other  bats. 
Later  it  was  found  that  one  of  the  others,  probably  an  Artiheus^  had 
bitten  its  body  in  two.  None  of  the  people  to  whom  I  showed  it  had 
ever  seen  so  small  a  bat. — W.  Palmer. 

NYCTIELLUS   LEPIDUS  (Gervais). 

1838.   VespertUio  lepidus  Gebvais,  in  La  Sagra^s  Hist.  Fisica.  Politica  y  Natural  de 

la  Isla  de  Cuba,  R.  2,  III  (Mamm.),  p.  32;  Cuba. 
1855.  NyctieUtis  lepidus  Gervais,  ExpM.  du  Comte  de  Castelnau,  Zool.,  Mamm., 

p.  84. 

An  adult  female  (skin  and  skull)  was  taken  at  Nueva  Gerona,  Isle 
of  Pines,  on  July  11,  1900.     For  measurements,  see  table,  page  343. 
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This  specimen  shows  that  the  genus  Nyctidlus^  founded  by  Gervais 
for  the  reception  of  his  Vespertilio  lepi&m^  is  distinct  from  Natalus^ 
with  i;Chich  it  is  commonly  united.  NyctleUus  lepidus  is  a  small  bat 
about  equal  to  Piptstrellvs  Iiesperus  or  Thyroptera  disdfera  in  size, 
though  of  more  slender,  delicate  form  than  either  of  these.  The  legs  are 
proportioned  to  the  body  about  as  in  the  two  animals  just  mentioned, 
and  therefore  show  none  of  the  elongation  characteristic  of  the  poste- 
rior extremities  in  Natalus.  The  ear  is  small  in  size  and  simple  in 
structure,  closely  resembling  that  of  Pipistrellus  hesperus  in  general 
outline,  though  somewhat  shorter  and  broader.  The  anterior  border 
of  the  ear  conch  arises  directly  over  the  eye,  therefore  slightly  farther 
forward  than  in  Natahis^  and  the  posterior  border  terminates  behind 
base  of  tragus  instead  of  noticeably  in  front.  As  a  result  the  ear 
opens  outward  with  scarcely  a  trace  of  the  peculiar  funnel  form 
noticeable  in  the  other  members  of  the  family  iVa^Zwfe.  The  tragus, 
however,  appears  to  be  much  like  that  of  Natalus,  So  far  as  can 
be  determined  from  the  dried  specimen  the  lips  are  simple  and 
there  is  no  glandular  outgrowth  on  forehead.  Color,  light  raw-sienna 
throughout,  the  dorsal  surface  distinctly  clouded  with  sepia. 

Skull  (Plate  IX,  fig.  2)  essentially  as  in  Natalus^  but  with  brain  case 
reduced  in  size  and  rostnun  so  greatly  broadened  that  the  lachrymal 
width  is  nearly  equal  to  the  width  of  brain  case  above  roots  of  zygo- 
mata. A  suggestion  of  this  broadening  of  the  rostrum  is  found  in 
Natalua  tumidirostris^  though  in  this  animal  the  general  proportions 
of  the  Natalus  skull  are  not  departed  from.  Dentition  as  in  Natalus^ 
but  anterior  premolar,  both  above  and  belbw,  smaller  than  in  any 
species  of  the  genus  with  which  I  am  acquainted.  In  the  upper 
jaw  this  tooth  is  distinctly  smaller  than  the  outer  incisor. 

Field  notes. — About  a  dozen  were  seen,  late  in  the  evenings,  along 
the  shore  of  the  river  at  Nueva  Gerona,  Isle  of  Pines.  This  bat  flies 
very  low,  about  bushes,  and  close  to  buildings.  Therefore,  it  is 
rarely  seen  for  more  than  an  instant  as  it  rises  against  a  light  back- 
ground. All  efforts  to  shoot  one  were  unsuccessful,  but  one  was 
finally  captured  in  a  butterfly  net  as  it  was  traversing  the  length 
of  a  porch.^W.  Palmeb. 

CHILONYCTERIS  BOOTHI  Gundlach. 

1S61.  CfiUonyderis  boothi  Gundlach,   Monatsber.  k.  Preuse.  Akad.  Wissensch. 

Berlin,  p.  154;  Fundador,  Cuba. 
1902.  ChiUmycUrk  boothi  Miller,  Proc.  Acad.   Nat  Sci.  Philadelphia,  p.  401, 

September  12,  1902. 

Four  specimens  (2  skins)  from  Baracoa.  These,  as  I  have  recently 
pointed  out,  differ  from  the  Jamaican  Chi/onycteris  parnellU  in  the 
noticeably  less  crowding  of  the  lower  premolars.  In  the  Jamaican 
animal  the  first  lower  premolar  is  in  contact  with  the  third  and  the 
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second  is  crowded  quite  out  of  the  tooth  row  on  lingual  {?ide.  In  C. 
boothl  the  first  premolar  is  separated  from  the  third  by  a  distinct 
interval,  in  which  lies  the  slightly  displaced  second.  Otherwise  the 
two  species  appear  to  be  closely  similar.  For  measurements  see  table, 
page  343. 

Field  notes, — Four  specimens  were  obtained  at  the  mouth  of  the  cave 
near  Baracoa,  described  under  the  next  species.  They  did  not  emerge 
until  well  after  dark,  and  none  were  captured  while  any  trace  of  day- 
light remained. — W.  Palmer. 

CHILONYCTERIS  MACLEAYII  Gray. 

1839.     Chilonycteris  macleayii  Gray,  Ann.  Nat.  Hist.,  IV,  p.  5,  September,  1839; 
Cuba, 

Eight  (6  skins)  from  Guanajay  and  fifty  (6  skins)  from  Baracoa. 

In  both  series,  as  shown  by  the  table  of  measurements  (page  343),  a 
larger  and  smaller  form  may  be  distinguished,  the  differences  between 
which  are  fairly  constant  and  quite  independent  of  age  and  sex.  Mr. 
Oldfield  Thomas,  who  kindly  compared  some  of  Mr.  Palmer's  skins 
with  the  type  in  the  British  Museum,  writes  me  that  the  name  was 
originally  based  on  a  large  specimen. 

Field  notes. — At  Guanajay  this  was  evidently  a  rare  species.  We 
found  it  in  only  one  locality,  a  deep,  damp  cave  in  Guanajay  Moun- 
tain, where  it  lived  in  company  with  thousands  of  Phyllonycteris poeyi. 
The  white  bat  was  somewhat  readily  captured  with  a  dip  net,  and 
occasionally,  but  rarely,  we  secured  a  specimen  of  the  smaller  animal. 

A  few  miles  east  of  Baracoa,  on  a  broad,  well-wooded  hill,  is  a  hole 
in  the  porous  limestone  some  8  feet  in  diameter  and  20  in  depth.  At 
the  bottom,  on  one  side,  is  the  opening  to  a  cave  which  extends  an 
unknown  distance,  as  I  could  find  no  one  who  had  ever  explored  it. 
At  the  time  of  my  visits,  late  on  two  afternoons,  a  slight  colunm  of 
mist  was  rising  from  the  openings,  showing  that  it  was  a  damp  cave 
similar  to  the  one  visited  at  Guanajay.  Leading  to  the  mouth  of  the 
cave  is  an  irregular  trough  in  the  surface  of  the  rock.  This  extends 
some  distance  back  into  the  woods,  and  shows  that  the  cave  furnishes 
the  natural  drainage  for  the  immediate  region.  The  people  living 
near  knew  of  the  existence  of  three  kinds  of  bats  in  great  abundance 
in  this  cave.  Armed  with  an  ordinary  butterfly  net,  during  two  even- 
ings 1  was  able  to  secure  no  less  than  142  bats,  representing  six 
sf)ecies  {ChilonataJ/iis  micropus^  Mormoops  cinnaniomea^  Chihjnycteris 
hooth%  C,  macleayii^  Monvphylhis  cuhanns^  and  Phyllonycteris  poeyi)^ 
as  they  emerged  from  the  perpendicular  opening.  Before  dark,  while 
there  was  still  light  enough  to  see  distinctly,  the  small  Chilonycteris 
began  to  come  out,  at  first  singlj^  or  a  few  at  a  time,  often  hesitating 
and  returning  below -again  for  another  effort,  then  in  greater  num- 
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bers^  and  finally,  as  it  became  darker,  in  an  almost  continuous  stream, 
90  tliat  with  a  few  quick  sweeps  of  the  net  it  was  possible  to  secure 
seTeral  specimens.  At  first  no  other  species  occurred  with  them,  but 
as  the  gloom  thickened  and  it  became  impossible  to  see  the  bats  other 
kinds  emerged  and  were  captured  by  random  strokes  of  the  net. — 
\V.  Palmer. 

Meaturemenis  of  ChilonakduSj  NydieUuHy  Chilonycteri^y  and  Mormoopit, 
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1840.  LloboMoma]  cinnamomeum  Gundlach,  Wiegmann's  Archiv  fiir  Natur- 
geechichte,  1S40,  I,  p.  357;  Cafetal  St.  Antonio  el  Fundador,  Cuba. 

1902.  Mormoops  blainvellii  cinnamomea  Rehn,  Proc.  Acad.  Nat.  Sci.  Philadel- 
phia, p.  165.     Issued  June  11,  1902. 

Five  specimens  (8  skins)  from  Baracoa.  These  have  been  recorded 
by  Mr.  Rehn  in  his  recent  revision  of  the  genus  Mormoops.  I  can  see 
no  necessity,  however,  for  applying  to  this  well  marked  form  a  tri- 
nomial name.     For  measurements  see  table  above. 
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Field  notes. — Among  the  142  bats  captured  in  two  evenings  at  the 
mouth  of  the  cave  described  in  my  account  of  ChUonycteris  madeayii 
were  five  of  this  species.  They  were  among  the  last  to  leave  the  cave 
as  none  were  taken  while  it  was  light  enough  to  see  the  orifice. — 
W.  Palmer. 

MACROTUS   WATERHOUSII  Gray. 

1843.  Macrotus  waierkousii  Gray,  Proc.  Zool.  Soc.  London,  p.  21;  Haiti. 

Eight  specimens  from  the  following  localities:  Guanajay,  3(1  skin); 
EI  Cobre,  2  (1  skin);  Nueva  Gerona,  Isle  of  Pines,  3  (2  skins). 

In  the  absence  of  the  material  required  for  a  revision  of  the  West 
Indian  forms  of  Mcicrotus  the  Cuban  species  may  stand  as  M.  water- 
housiL  The  reasons  for  rejecting  the  generic  name  Otopterus  have 
been  given  by  Dr.  F.  W.  True  in  Harrison  Allen's  Monograph  of  the 
Bats  of  North  America  (p.  33,  March  14,  1894). 

Field  notes. — Two  were  driven  out  of  a  large  cave,  inhabited  prin- 
cipally by  ArtibeuSj  on  Guanajay  Mountain,  April  27,  1900,  and 
captured  in  a  dip  net.  While  in  the  net  one  of  these  gave  birth  to  a 
single  young. 

On  the  Isle  of  Pines  a  large  cave  was  visited  on  the  mountain  side 
near  Nueva  Gerona,  July  3,  1900.  We  were  told  that  an  abundance 
of  bats  had  often  been  seen  there,  but  all  our  efforts  could  frighten 
out  only  five,  three  of  which  were  this  species. 

The  only  ones  seen  in  eastern  Cuba  were  captured  in  an  old  runway 
of  a  copper  mine  at  El  Cobre.  They  were  with  many  individuals  of 
Artibeus^  and  in  the  dim  light  of  our  lamps  it  was  diflScult  to  detect 
and  capture  the  smaller  species. — W.  Palmer. 

MONOPHYLLUS  CUBANUS  MUlcr. 

1902.  Monophyllus  cuhanus  Miller,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  410. 
Issued  September  12,  1902;  Baracoa,  Cuba. 

Fifty-six  specimens  were  taken  at  Baracoa.  For  measurements  see 
table,  page  346. 

Field  Twtes. — ^This  bat  was  abundant  in  the  damp  cave  described 
under  Chilonycteris  macleayi.  It  was  the  second  species  to  leave  the 
cave,  and  in  numbers  was  probably  about  equal  to  the  Chilonycteris. 
It  is  a  strong,  muscular  bat,  and  very  hard  to  kill,  especially  when  one 
is  in  a  great  hurry,  as  we  were  during  our  visits  to  the  cave. — W. 
Palmer. 

PHYLLONYCTERIS  POEYI  Gundlach. 

1861.  Phlyllonyderis]  poeyi  Gundlach,  Monatsber.  k.  Preuss.  Akad.  Wiasensch. 
Berlin,  (1860),  p.  817;  Cafetal  St.  Antonio  el  Fundador,  €uba. 

Two  hundred  and  twenty-six  (74  skins)  from  a  cave  near  Guanajay, 
four  skulls  found  in  owl  pellets  at  El  Guama,  and  twenty -six  specimens 
(7  skins)  from  Baracoa.     For  measurements  see  table,  page  346. 
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As  may  be  seen  from  the  figure  (Plate  IX)  Gundlach's  description  of 
the  noseleaf  and  calcar  of  this  bat  was  correct.  Dobson's  suggestion 
that  the  type  was  mutilated^  is  therefore  quite  unwarranted.  Unfor- 
tunately P.  sezekorni  is  still  unrepresented  in  recent  collections,  though 
related  forms  are  known  from  the  Bahamas,  Jamaica,  Santo  Domingo, 
and  Porto  Rico.  No  representative  of  P.poeyi  has  been  taken  outside 
of  Cuba. 

In  color  the  skins  are  so  uniform  that  the  description  of  one  will 
answer  for  the  entire  series.  Fur  everywhere  grayish  white,  the 
hairs  of  crown  and  back  distinctly  washed  with  clay  color  at  tip,  those 
of  the  shoulders  very  slightly  so;  on  under  parts  the  wash  is  pale 
cream-buff,  with  a  suggestion  of  ecru-drab.  Ears  and  membranes 
light  brown,  the  outermost  phalanges  and  neighboring  portion  of 
membrane  whitish.  Throughout  the  pelage,  but  more  particularly 
on  the  back,  the  hairs  have  a  silky  texture  which  produces  silvery 
reflections  in  certain  lights. 

Field  notes, — Very  abundant  in  a  wet,  ill- ventilated  cavern  on  Guan- 
ajay  Mountain.  On  entering  this  cave,  the  vertical  opening  of 
which,  about  12  feet  across,  was  concealed  by  bushes,  we  descended 
about  25  feet,  and  were  then  standing  some  20  feet  above  the  lowest 
level.  The  slight  noise  which  we  made  disturbed  the  bats  in  the  inner 
chambers,  and  we  could  distinctly  hear  the  rumbling  made  by  their 
wings.  As  we  proceeded  this  sound  increased,  until,  when  we  reached 
the  inner  and  thickly  populated  chambers,  it  became  a  grand,  rushing, 
roar  of  thousands  on  thousands  of  wildly  flying  animals.  To  reach  the 
inner  chamber  it  was  necessary  for  us  to  descend  from  the  first  landing 
to  the  real  floor  of  the  cavern,  and  there  light  our  candles,  for  not  a 
ray  of  light  and  very  little  fresh  air  penetrated  so  far.  From  the 
floor  we  worked  our  way  over  many  guano-covered,  damp  bowlders 
and  through  arches  and  narrow  passages  up  to  a  sloping  shelf,  where, 
owing  to  the  low  roof,  a  man  could  not  stand  upright.  By  this  time  the 
bad  air  and  excessive  warmth  was  telling  on  us,  and  we  were  in  a  most 
profuse  perspiration.  The  bats  were  now  thoroughly  aroused,  and  the 
noise  of  their  wings  was  astounding.  Many  were  darting  out  through 
the  passage  by  which  we  had  entered.  Placing  our  candles  where  they 
would  be  somewhat  protected  and  partially  blocking  some  of  the  open- 
ings with  nets,  we  began  swinging  a  dip  net  in  every  direction,  trusting 
to  chance  to  secure  specimens.  About  fifteen  minutes  of  such  work 
usally  resulted  in  the  capture  of  20  to  30  bats,  nearly  all  of  this  species, 
and  also  in  our  complete  exhaustion,  our  clothing  soaked  with  per- 
spiration and  filth  and  our  lungs  scarcely  able  to  breath  in  the  foul  air. 
By  this  time  the  bats  would  have  passed  into  inner  chambers  and  inac- 
cessible recesses  where  very  few  could  be  followed  and  taken.  Before 
June  7,  all  the  females  were  big  with  a  single  young,  but  after  this 

«Catal.  Chiropt.  Brit  Mus.,  1878,  p.  502. 
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date  we  found  the  pink,  almost  hairless  little  ones  of  different  sizes 
hanging  to  the  roof  and  scattered  over  much  of  its  surface.  On  our 
last  visit,  late  in  June,  the  cave  was  so  hot  as  to  be  unbearable. 
This  bat  was  not  seen  at  Pinar  del  Rio,  but  from  pellets  of  the  Cuban 
barn  owl  we  procured  several  skulls. 

Among  the  specimens  captured  at  the  mouth  of  the  damp  cave  near 
Baracoa  (described  under  Chilonycteris  inacleayii)  were  many  of  this 
species.  It  was  among  the  last  to  leave  the  cave,  and  we  were  quite 
unable  to  see  them  as  they  emerged,  depending  on  chance  and  rapid 
movements  of  the  net  to  secure  them.  On  one  side  of  the  vertical 
opening  of  this  cave  grew  a  large  tree  whose  roots  descended  like  a 
stream  into  the  cavity.  The  people  of  the  neighborhood  assured  me 
that  the  majas  (the  Cuban  boa,  Epicrates  angulifer)  coil  themselves 
among  these  roots  and  grab  at  the  bats  as  they  fly  out.  I  was  told 
that  a  snake  frequently  secures  a  bat  in  this  manner. — W.  Palmer. 

Measurements  of  Monophyllus  and  PhyUonyderis, 
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113690 
113696 
113697 
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108518 
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BRACHYPHYLLA  NANA  MiUer. 

1902.  BrachyphyUa  nana  Miller,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  p.  409. 

Issued  September  12,  1902;  El  Guama,  Cuba.     (Skull.) 
1902.  BrachyphyUa  nana  Miller,  Proc.  Biol.  Soc.  Washington,  XV,  p.  249. 

December  16,  1902.     (External  characters.) 

A  single  imperfect  skull  was  found  in  an  owl  pellet  procured  at  El 
Guama. 

Field  notes. — In  a  little  valley  at  El  Guama,  anaong  the  mountains 
north  of  Pinar  del  Rio,  is  a  rocky  mass  through  which  the  waters  of 
the  valley  once  flowed,  leaving  now  a  large  opening  through  which  a 
man  can  readily  walk,  It  is  a  favorite  custom  of  the  bats  to  fly  through 
this  opening,  and  a  net  placed  there  often  entangled  a  specimen  or 
two,  though  it  failed  to  secure  this  species.  A  Cuban  barn  owl  had 
ite  roosting  place  on  a  small  shelf  of  rock,  and  on  the  ground  beneath 
were  many  disgorged  pellets.  These  contained  the  bones  of  several 
species  of  birds,  numerous  rats  {Mus  alexandHn^is)^  and  a  few  bats, 
among  them  a  single  skull  of  this  species. — W.  Palmer. 

ARTIBEUS  PARVIPES  Rehn. 

1902.  AHibeus  parmpes  Rehn,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1902  -  639. 
December  12,  1902;  Santiago  de  Cuba. 

One  hundred  and  seventy  specimens  from  the  following  localities: 
El  Guama,  26  (14  skins);  Pinar  del  Rio,  1;  San  Diego  de  los  Banos, 
17  (7  skins);  Guanajay,  83  (32  skins);  Mariel,  8  (4  skins);  Nueva 
Gerona,  Isle  of  Pines,  1;  Baracoa,  11  (4  skins);  El  Cobre,  23  (3  skins). 

The  Jamaican  material  at  hand  is  not  sufliciently  extensive  to  fur- 
nish a  satisfactory  basis  for  comparison  of  the  Cuban  specimens  with 
true  Artibevs  jamaicejials^  but  I  see  no  reason  to  question  Mr.  Rehn's 
conclusions.     For  measurements  see  table,  page  348. 

Field  notes, — In  western  Cuba  this  is  the  commonest  bat;  found 
everywhere  in  the  limestone  caves  of  the  mountains,  where  they  can 
be  seen  hanging  from  the  roof  singly  or  in  bunches.  One  was  caught 
in  a  net  placed  over  the  edge  of  a  tile  roof  at  Pinar  del  Rio,  where  it 
had  spent  the  day  with  many  individuals  of  other  species.  These  bate 
are  also  common  in  places  remote  from  caves,  as  in  the  dilapidated 
warehouses  at  Mariel  and  Caloma,  on  the  north  and  south  coasts, 
respectively.  Two  were  found  in  a  cave  on  a  mountain  side  on  the 
Isle  of  Pines.  We  saw  none  of  these  bate  roosting  in  trees,  but  they 
evidently  capture  much  of  their  food  among  flowering  trees,  as  their 
fur  often  contains  pollen  and  parte  of  flowei-s.  These  are  also  ^ound 
abundantly  on  the  floors  of  caves  where  the  bate  roost. 

In  eastern  Cuba  Artihexm  part>ipes  is  common  in  all  the  aner  rock 
openings  about  Baracoa,   but  it  does  not  occur  in  the  damp  cave 
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described  under  ChUmiycteris  mdcleayii.  At  El  Cobre  it  is  a  comrbon 
inhabitant  of  the  old  runways  and  shafts  of  the  copper  workings.  It 
rarely  emerges  until  after  dark,  but  sevei*al  were  one  evening  seen  to 
leave  a  cave  on  a  hillside  and  return  after  a  short  trip  abroad.  Their 
flight  is  strong,  and  one  often  hears  the  rush  of  their  wings  as  thej 
swiftly  curve  by  in  the  darkness. — W.  Palmeb. 

Measurements  of  Artibeus  pampes. 


LcwftHty. 
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14.0 

14.0 

14.0 

14.0 

14.0 
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13.4 

14.6 
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14.0 

14.0 

14.0 
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12.0 
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14.0 
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EXPLANATION  OF  PLATE. 

Fio.  1.  PhyUonycteris  poeyi  Gundlach.     Adult  male,  No.  103527,  collected  at  Guana- 
jay,  Cuba, 
la.  Skull  of  PhyUonyderis  poyei  Gundlach.     Adult  female,  No.  103585,  collected 
at  Guanajay,  Cuba. 

2.  Skull  of  NyclieUm  lepidm  (Gervais).     Adult  female,  No.  103898,  collected  at 

Nueva  Gerona,  Isle  of  Pines. 

3.  Skull  of  Natalus  mcjicanus  Miller.     Adult  female,  No.  102509,  collected  at 

Morelos,  Mexico. 
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LIST  OF  HEMIPTERA-HETEROPTERA  OF  LAS  VEGAS 
HOT  SPRINGS,  NEW  MEXICO,  COLLECTED  BY  MESSRS. 
E.  A.  SCHWARZ  AND  HERBERT  S.  BARBER. 


By  Philip  R.  Uhler, 

Provogt  of  the  Peabody  InsUtute,  BaUimorej  Maryland. 


This  small  but  instructive  collection,  now  in  the  United  States 
National  Museum,  from  a  restricted  locality  hitherto  neglected  adds 
another  link  in  the  chain  of  evidence  explaining  the  cecology  and 
sources  of  distribution  of  a  considerable  number  of  local  and  widely 
dispersed  forms  of  Hemiptera.  I  am  informed  by  Mr.  E.  A.  Schwarz 
that  all  specimens  were  collected  in  the  vicinity  of  the  Montezuma 
Hotel,  which  is  situated  at  the  mouth  of  the  Grallinas  River  canyon, 
at  an  altitude  of  6,770  feet. 

Viewing  the  materials  here  presented,  I  am  impressed  by  the  mixed 
character  of  the  collection.  In  the  genus  Homsemus  are  the  Mexican 
upland  n,  proteus  St&l,  and  the  Rocky  Mountain  11.  hijugis  Uhler. 
Corimelaena  is  represented  by  only  the  far  western  C,  externa  Uhler. 
Two  species  of  Poditfus  appear,  the  P,  cynicus  Say,  an  Alleghanian 
form,  and  the  Canadian  C,  hracteatvs  Fitch,  which  by  the  aid  of  a 
larger  series  of  recently  collected  specimens  seems  to  be  a  sufficiently 
distinct  species.  The  interesting  genus  Dendrocoris  is  signalized  by 
the  presence  of  the  Californian-desert  species,  D,  fndicosus  Bergroth, 
and  by  the  eastern  D,  humeralis  Uhler. 

The  collection  when  broadly  considered,  is  seen  to  consist  of  widely 
distributed  Rocky  Mountain  forms  with  a  mixture  of  some  far  western 
and  a  few  eastern  species.  The  usual  number  of  North  American 
genera  appear  here  as  is  generally  the  case  in  western  collections,  but 
the  aquatic,  riparian,  and  hypogean  forms  are  scarcely  represented. 

Family  PACHYCORID^. 

HOMAMUS  PROTEUS  StiU. 
Homamus  proteus  StIl,  Stett.  Ent.  Zeit,  XXIII,  1862,  p.  32. 
A  common  insect  in  many  parts  of  eastern  Mexico,  extending  over 
the  boundary  into  Texas  and  Arizona,  and  now  for  the  first  time  found 
at  Las  Vegas  Hot  Springs,  New  Mexico,  August  6-9.  The  writer 
has  examined,  also,  specimens  from  the  vicinity  of  Matamoras,  from 
Tepic  in  southwestern  Mexico,  and  from  the  vicinity  of  Cape  St.  Lucas, 
Lower  California.  It  is  everywhere  exceptionally  variable,  both  in 
form  and  pattern  of  markings. 

Proceedinqs  U.  S.  National  Museum,  Vol.  XXVII— No.  1360. 
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HOM^MUS  BIJUGIS  Uhler. 
Ilomsemus  hijugk  IThler,  Hayden,  Bull.  Geol.  Surv.  Terr.,  Montana,  1872,  p.  393. 

One  specimen  was  secured  September  8.  This  is  also  a  variable 
species  in  size  and  ornamentation.  It  has  been  collected  near  and  on  the 
foothills  and  also  at  considemble  elevations  in  the  Kocky  Mountains  of 
Colorado  and  farther  north. 

Family  CORIMEL^NID^. 

CORIMBL^NA  EXTENSA. 

Corimelxna  extensa  Uhler,  Proc.  Ent.  Soc.,  Phila.,  II,  1867,  p.  155. 

One  specimen  was  caught  August  7.  It  is  a  common  species  near 
the  Pacific  coast,  being  found  from  Oregon  to  Lower  California.  Its 
affinities  are  so  close  with  C,  alhipennls  Eschscholtz,  of  Chile,  that  it 
may  prove  to  be  only  a  modified  form  of  that  species.  Some  of  the 
specimens  from  California  and  Oregon  have  the  stripe  on  the  corium 
tinged  with  rufous. 

Family  CYDNID^. 

AMNESTUS  PUSILLUS  Uhler. 

Amnestus piufUlus  Uhler,  Hayden,  Bull.  (xeol.  Surv.  Terr.,  1875,  p.  278. 

Two  specimens  were  collected  August  13.  This  is  a  common  low- 
land species  in  Texas  and  the  Southern  States. 

Family  PENTATOMID^. 

PODISUS  CYNICUS  Say. 

Podimm  qtnicus  Say,  Heteropt.  Hemipt.,  N.  Amer.,  1831,  p.  3. 

A  male  of  this  species  was  secured  on  August  11,  and  a  female  on 
August  14. 

It  has  been  found  previously  in  Massachusetts,  New  York,  Penn- 
sylvania, northern  New  Jerse}^  Ohio,  Indiana,  Illinois,  upper  Mary- 
land, Missouri,  Virginia,  and  Colorado. 

PODISUS  BRACTEATUS  Fitch. 
Podims  hracteatus  Frrcn,  Thini  N.  Y.  Report,  1859,  p.  18. 

Four  specimens,  one  a  female,  were  collected  August  3  and  11. 
This  species  is  shorter  and  proportionally  broader  than  the  preceding 
one,  and  it  seems  to  be  intermediate  between  P.  q/nious  Say  and  P, 
crocatus  Uhler.  All  the  species  vary  in  color,  and  somewhat  in  degree 
of  punctation  on  the  upper  surface.  The  middle  of  the  sinuated 
margin  of  the  segment  just  anterior  to  the  genitalia  (male)  is  more 
incised  than  in  the  preceding  species. 
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BANASA  VARIANS  St&l. 
Banam  mrians  StAl,  Rio  Heniipt.,  I,  p.  11  (R.  dhnidiaius  StAl). 

Three  specimens  with  immature  colors  were  found  on  August  7. 
Two  others  with  more  mature  integuments  were  taken  on  the  same 
dav. 

THYANTA  CASTA  Stll. 
Thyanta  msta  StAl,  Stett.  Ent.  Zeit..  XXIII,  1862,  p.  104. 

One  specimen  was  secured  August  3. 

DENDROCORIS  HUMERALIS  Uhler. 
Ikndrocfjris  kumrrali^  I'hler,  Hayden,  Bull.  Geol.  Surv.  Terr.,  1877,  p.  400. 

Four  specimens  were  taken  August  6.  The  specimens  of  this  spe- 
cies brought  together  from  the  Northern,  Eastern,  Middle,  and 
Southern  States  show  a  moderate  amount  of  modification  of  the 
lateral  thoracic  angles  and  some  deviation  in  grouping  of  punctures, 
as  well  as  more  or  less  suffusion  of  rufous  on  the  pronotum  and 
hemelytnu 

DENDROCORIS  PRUTICICOLA  Bergroth. 

Drndrrjcorut  fnUicicola  Bbbgroth,  Revue  d'Ent.,  1891,  p.  228. 

Two  specimens  of  the  plain  colored  variety  were  captured  August  13. 

This  species  extends  in  distribution,  locally,  from  arid  southern 

California  through  Arizona  to  the  vicinity  of  Las  Vegas,  New  Mexico. 

PERIBALUS  LIMBOLARIUS  St&l. 
Pmhalm  limbolarim  StAl,  Enum.  Hemipt.,  II,  1872,  p.  34. 

One  specimen  was  taken  August  6. 

This  species  is  reported  to  have  been  taken  in  California  and  Mexico. 
The  writer  has  examined  specimens  from  Lower  California,  Colorado, 
Texas,  most  of  the  States  east  of  the  Mississippi  River,  New  England, 
and  Lower  Canada. 

Family  COREID^. 

CORYNOCORIS  DISTINCTUS  Dallas. 

Cbrynocorw  distinctus  Dallas,  Brit.  Mus.  List,  II,  p.  119. 
One  specimen  was  secured  August  12. 

CHARIESTERUS  ANTENNATOR  Fabricius. 
OutrieMerus  anlermaior  Fabricius,  Syst.  Rhyng.,  p.  198. 
Only  a  single  specimen,  taken  August  8,  is  in  the  collection. 
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ARCHIMERUS  CALCARATOR  Fabricius. 

Archimerus  calcaralor  Fabricius,  Syst  Rhyng.,  p.  192. 
One  specimen  of  fresh,  pale  color  was  captured  August  2. 

LEPTOGLOSSUS  CORCULUS  Say. 

Leptoghmus  corcuhiB  Say,  Heteropt.  Hemipt.  N.  Amer.,  p.  12. 
One  specimen  and  a  nympha  were  taken  August  13. 

ALYDUS  PLUTO  Uhler. 

Alydus  pluto  Uhler,  Hayden,  Greol.  Surv.  Montana,  1872,  p.  401. 

A  male  specimen  was  secured  September  7.  It  is  paler  colored 
than  the  fully  matured  state  usually  presents. 

MARCUS  INCONSPICUUS  Herrich-Schaeffer. 

Margus  inconspicuus  Herrich-Schaepper,  Wanz.  Insekt,  VI,  p.  14,  fig.  570. 

Four  specimens  of  the  dark,  mature  state  are  in  the  collectioo* 
They  were  taken  August  11. 

HARMOSTES  RBFLEXULUS  Say. 

HarmostesrefiexulusS AY f  Heteropt.  Hemipt.  N.  Amer.,  p.  10. 

A  specimen  of  the  common  greenish  stage  of  color  was  secured 
August  3. 

CORIZUS  HYALINUS  Fabricius. 

Cormis  hycdinuB  Fabricius,  Ent.  Syst.,  II,  p.  168. 

The  less  mature,  greenish  state  was  found  August  3.  This  is  a  cos- 
mopolitan species  which  inhabits  a  considerable  part  of  the  more  tem- 
perate regions  of  every  one  of  the  continents,  not  even  excluding 
Australia.  Strange  to  say,  it  has  not  yet  become  domiciled  in  any 
part  of  the  Atlantic  region,  although  it  occurs  in  Florida,  the  Gulf 
States,  Texas,  the  West  Indies,  and  Mexico.  A  single  specimen  of  the 
pale  state  was  caught  near  Baltimore,  Maryland,  and  a  few  others  have 
been  reported  from  Massachusetts.  Among  the  many  collections  that 
I  have  made  in  most  parts  of  New  Jersey,  I  have  thus  far  failed  to 
secure  specimens  of  this  species.  It  appeared  to  me  in  considerable 
numbers  on  small  plants  at  various  places  along  the  coastal  plateau  of 
Santo  Domingo,  West  Indies,  in  the  spring  months.  In  the  Antilles 
the  darker  colored  and  inifous  varieties  appear  in  moderate  numbers. 

Family  BERYTID^. 

ACANTHOPHYSA  ECHINATA  Uhler. 

AcarUhophysa  echinaia  Uhler,  North  Amer.  Fauna,  VII,  Pt  2,  p.  281  (1893). 
One  specimen  was  secured  August  3. 
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Family  LYG^ID^. 

OXYCARENUS   SCABROSUS,  new  species. 

Elongate-ovate,  with  the  head  moderately  long,  acute;  color  above 
mostly  pale  straw  yellow,  the  head  rufous  and  the  under  side  of  the 
body  paler.  Surface  genei'ally  dull,  not  conspicuously  pubescent 
anywhere,  somewhat  powdered  with  white  on  sternum  in  mature 
specimens.  Head  long,  tapering  to  tip,  not  distinctly  punctate.  An- 
tennae piceous,  paler  at  base,  moderately  short.  Rostrum  reaching 
behind  the  middle  coxae,  piceous.  Legs  piceous,  short,  the  femora 
thick.  Pronotum  tinged  with  piceous,  broad.  The  posterior  lobe 
aomewhat  scabrous,  much  larger  than  the  anterior  lobe,  with  the  sur- 
face very  moderately  convex  and  the  posterior  margin  nearly  straight, 
transverse  suture  shallow.  Scutellum  long,  a  little  tinged  with  rufous, 
the  middle  bearing  a  prominent  granule.  Hemelytra  very  moderately 
convex,  spread  with  numerous  sparse  dark  granules  on  the  straw-yel- 
low ground.     Under  side  piceous  black,  the  venter  highly  polished. 

Length  3  mm;  width  1  mm. 

Three  specimens  were  taken  August  12. 

This  species  is  less  cylindrical  than  the  other  species.  It  is  possible 
that  when  a  fuller  series  of  this  species  is  collected,  including  both 
sexes,  that  it  will  be  seen  to  constitute  a  new  genus. 

LIGYROCORIS  SYLVESTRIS  St&l. 
ityyrocorw  sylvestris  StAl,  Enam.  Hemipt.,  IV,  p.  146. 
Two  specimens  of  this  very  common  insect  were  found  August  2. 

PTOCHIOMBRA  CLAVIGERA  Uhler. 

Ptochiomera  clarigtra  Uhler,  Bull.  Col.  Exper.  Station,  No.  31,  p.  24. 
One  specimen  was  captured  August  6. 

TRAPEZONOTUS  NEBULOSUS   Fallen. 

Trapezonotus,  nebxUotus  Fallen,  Mon.  Cim.,  1807,  p.  65. 

Two  specimens  were  secured  August  4. 

This  common  European  insect  is  now  widely  distributed  in  the 
United  States,  as  it  has  been  taken  in  most  of  the  States  from  Maine 
to  Texas.  It  occurs  on  the  foothills  and  plains  of  Colorado  in  many 
localities,  and  it  is  found  also  in  lower  Canada. 

.EMBLETHIS  ARENARIUS  Fieber. 
^Mdlm  arenarius  Fieber,  Eur.  Hemipt.,  p.  198. 
One  specimen  was  found  August  2. 
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PERITRECHUS  FRATERNUS  Uhlcr. 
PerUrechus  frcUemm  IThler,  Proc.  Boston  Soc.  Nat.  Hist.,  1871,  p.  103. 
One  specimen  was  taken  August  12. 

EREMOCORIS  PERUS  Say. 

Eremocoris  ferua  Say,  Hemipt.  Heteropt.  N.  Amer.,  p.  16. 
Two  specimens  of  the  dark  variety  were  secured  August  2. 

CRYPHULA  PARALLELOGRAMMA  St&l. 
Cryphvla  paraUdogramma  StIl,  Enum.  Hem.,  IV,  p.  165. 
Two  specimens  were  taken  August  3. 

LYGiEUS  RECLIVATUS  Say. 

Lygieus  redivatus  Say,  Joum.  Acad.  Phila.,  IV,  1825,  p.  321. 
One  specimen  was  taken  August  13. 

LYGiEUS  ADMIRABILIS  Uhler. 

Lygseus  admirabilis  Uhlkr,  Hayden,  Report  Greol.  Montana,  p.  405. 
Several  specimens  were  secured  August  12. 

LYG-flBUS  FACETUS  Say. 

Lygseus  facetus  Say,  Heterop.  Hemipt.,  p.  13. 
Five  specimens  of  this  pretty  insect  were  collected  August  14. 
RHYPAROCHROMUS  COMPACTUS,  new  species. 

Elongate  subquadrate  oval,  black,  cydniform.  Head  much  nar 
rower  than  the  front  of  pronotum,  polished,  the  tylus  narrow,  prom- 
inent, sharply  defined.  Rostrum  long  and  slender,  reaching  to  the 
intermediate  coxae.  Antennae  piceous  black,  moderately  slender, 
about  one  and  a  half  times  as  long  as  the  pronotum,  the  basal  joint 
shorter  than  the  head,  the  second  a  little  longer,  the  third  a  little 
shorter,  the  fourth  about  the  same  length  as  the  third.  Pronotum 
highly  polished,  moderately  convex,  the  lateral  margins  gently  curv- 
ing, the  anterior  angles  rounded,  lateral  margin  slenderly  recurved. 
Scutellum  dull  blackish,  scabrous  before  the  base  to  the  tip.  Corium 
dull  piceo-flavous,  minutely  scabrous,  the  sutures  deeply  punctate. 
Legs  piceous,  paler  on  tibice  and  tarsi.  Venter  hardly  polished,  dull 
black.  Length  to  tip  of  abdomen  3i  mm.  Width  of  pronotum  1  mm. 
Width  behind  middle  of  abdomen  1^  mm. 

Type.—C^i.  No.  6849,  U.  S.  N.  M. 

A  single  specimen  was  taken  August  3. 
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Family  LARGIDiE. 

LARGUS  CINCTUS  Herrich-Schacffcr. 
Largua  dnchts  Hbrrich-Schaefpek,  Wanz.  Insekt,  VII,  p.  6,  fig.  683. 

Several  .specimens  of  this  robust  dark  variety  were  taken  August  2, 
6.  and  11. 

Family  CAPSID^. 

MIRIS  INSTABILIS  Uhler. 

Jtfrrit  inMabUi$  Uhler,  Proc.  Boston  Soc.  Nat.  Hist.,  1871,  p.  104. 
Mirisaffinis  Reuter,  Caps,  ex  Bor.  Amer.,  p.  59. 

One  specimen  of  the  large  variety  was  secured  August  4,  and  a 
freshly  excluded  male  on  August  3. 

CLIVINEMA  RUBIDA,  new  species. 

Form  of  C,  villosa  Reuter  but  compact  and  stouter,  dull  red  with 
black  markings,  the  under  side  mostly  black,  shining.  Head  broad, 
black,  polished,  short  as  seen  from  above,  convex  between  the  eyes, 
not  excavated  as  in  C.  villosa^  the  face  nearly  vertical.  Base  of  tylus 
prominent,  polished.  Basal  joint  of  antennse  short,  stout,  the  second 
joint  thick,  cylindrical  subolavate,  about  twice  as  long  as  the  first, 
both  black,  the  third  and  fourth  short,  abruptly  more  slender,  almost 
setaceous,  piceous.  Rostrum  stout,  black,  extending  to  behind  mid- 
dle coxffi.  Gula  sunken,  short.  Pronotum  broad,  convex,  dull  rufous, 
the  surface  coarsely,  confluently  granulate-punctate,  the  callosities 
confluent,  black,  polished,  tumidly  elevated,  the  hood  a  little  produced 
over  the  base  of  head,  the  humeral  angles  broadly  curved.  Scutellum 
small,  convex,  black,  a  little  longer  than  wide,  roughly  punctate. 
Corium  dull  rufous,  minutely  scabrous,  with  the  border  across  the 
base  of  cuneus  indented,  clavus  like  the  corium,  but  discolored  brown- 
ish, membrane  smoke  black,  projecting  considerably  behind  tip  of 
abdomen.     Legs  stout,  black. 

Length  to  tip  of  abdomen  4  mm.     Width  of  pronotum  IJ  mm. 

T}fpe,—C2±,  No.  6848,  U.S.N.M. 

Two  specimens  were  secured  August  4  and  16.  Faint  traces  of 
caducous  pubescence  seem  to  show  that  hairs  were  present  when  the 
specimens  were  fresh,  but  the  species  is  not  at  all  hirsute,  as  in  C,  vil- 
h%a  Reuter. 

HADRONEMA  MILITARIS  Uhler. 

Hadronema  mUUaris  Uhler,  Hay  den.  Report  Geol.  Surv.  Montana,  p.  412. 
Two  specimens  of  this  very  common  species  were  taken  August  12. 
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PHYTOCORIS  EXIMIUS  Rcutcr. 

Phytoctms  eximius  Reuter,  Cape,  ex  Am.  Bor.,  1875,  p.  67. 

Seventeen  specimens  in  different  stages  of  maturity  were  captured 
August  4  to  14. 

COMPSOCEROCORIS  ANNULICORNIS  Renter. 
CompMKerocori»  annuLicomix  Reutbr,  Cape,  ex  Am.  Bor.,  1875,  p.  70. 
Five  specimens  of  different  sizes  were  taken  August  12. 

NEUROCOLPUS  NUBILIS  Say. 

Neurocolpus  nubilis  Say,  Heteropt.  N.  Amer.,  p.  22. 

Two  specimens  of  this  continental  species  were  secured  August  3. 
In  the  region  east  of  the  Mississippi  River  this  species  occurs  on  the 
elder,  SanJmcus  racemosa^  near  the  borders  of  streams,  but  on  the 
great  plains  of  Colorado,  etc.,  it  is  common  on  small  plants  in  damp 
situations. 

CALOCORIS  TINCTUS  Uhler. 
Cahcoris  tinctus  Uhler,  Col.  Report,  Bull.  31,  p.  34. 
Two  specimens  of  this  variable  species  were  found  August  4. 

MELINNA  MODESTA  Uhler. 

Mdinna  modesta  Uhler,  Entom.  Amer.,  Ill,  1887,  p.  69. 

Two  specimens  of  this  widely  distributed  insect  were  secured 
August  6. 

DICHROOSCYTUS  ELEGANS,  new  species. 

A  miniature  representative  of  D.  rufipennis  Fallen.  Oblong  ovate, 
light  green,  sometimes  tinged  with  ruf  us  above,  opaque,  integuments 
thick  and  firm,  minutely  pubescent  but  appearing  bald.  Head  broad, 
large,  vertex  a  little  convex,  a  little  indented  at  base,  front  almost  flat, 
steeply  sloping.  Antennae  slender,  pale  green  at  base,  darker  toward 
the  tip,  the  basal  joint  short,  stouter  than  the  others,  the  second  and 
third  much  longer,  subequal,  the  fourth  most  slender,  very  short.  Ros- 
trum pale  green,  fuscous  at  the  tip,  the  basal  joint  stout,  the  following 
one  slender  and  tapering  toward  the  apex,  reaching  upon  the  middle 
coxa?.  Pronotum  subquadrangular,  much  wider  than  long,  moder- 
ately convex,  minutely  wrinkled,  the  lateral  margins  oblique,  the  cal- 
losities not  prominent  and  feebly  defined,  the  humeral  angl<»«  rounded. 
Scutellum  almost  flat,  longer  than  wide,  acutely  triangular,  minutely 
wrinkled.  Corium  varying  from  light  green  to  wine  red,  but  rarely 
of  the  darker  color,  ample,  wide,  minutely  scabrous,  the  membrane 
large,  very  pale  green.  Underside  and  legs  pale.  No  part  of  the 
surface  is  distinctly  hairy,  and  the  wing-covers  widely  spread  beyond 
the  abdomen. 
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Length  to  tip  of  hemely tra  2f  mm. ;  width  of  pronotum  i  mm. 

7V/?tf.— Cat  No.  6850,  U.S.N.M. 

One  specimen  was  secured  August  16. 

My  friend  Mr.  Otto  Heidemann  found  this  insect  in  considera- 
ble numbers  at  Washington,  District  of  Columbia,  on  June  16,  upon 
Juniperus  virgintanus,^ 

The  pale-colored  stage  of  this  species  has  also  been  taken  near  Lan- 
sing, Michigan,  by  Prof.  H.  Osborn. 

When  freshly  excluded  from  the  nympha  these  insects  are  very 
delicate,  and  of  a  dilute  greenish  tint.  As  whole  broods  of  this  species 
have  been  detected,  of  which  all  the  specimens  conformed  to  this  small 
size,  it  seems  diflBcult  to  regard  this  fonn  as  a  mere  dwarf  of  D. 
rufipennis  Fallen. 

POECILOCAPSUS  LINEATUS  Fabricius. 

Poecilocapsus  lineatus  Fabricius,  Syst.  Rhyng.,  p.  234. 
Capms  4-vUtatus  Say,  Heteropt.  N.  Amer.,  p.  20. 

A  single  specimen  was  secured  August  7. 

SYSTRATIOTUS  AM  ERIC  ANUS  Rcuter. 

Systraliotus  americanus  Reuter,  Caps.  ex.  Bor.  Amer.,  p.  73. 

One  specimen  was  secured  August  6.  The  range  of  this  species  is 
now  seen  to  be  from  the  uplands  of  Texas  and  New  Mexico,  along  the 
lower  elevations  of  eastern  Colorado,  northward  into  British  Columbia, 
and  from  thence  eastwardly  to  the  province  of  Quebec  and  northern 
Maine. 

HADRODEMA  PULVERULENTA  Uhlcr. 

Hddrodema  piUverulenta  Uhler,  Trans.  Maryland  Acad.  Sci.,  1892,  p.  183. 

Pale  dull  yellowish,  sometimes  tinged  with  fuscous,  minutely  pubes- 
cent, and  spread  with  whitish  powder  when  fully  matured;  the  upper 
surface  generally  minutely  scabrous.  Head  moderately  convex,  some- 
what narrowing  anteriorly,  sometimes  paler  than  the  general  surface, 
eyes  black,  the  tylus  not  deeply  bounded  at  the  basal  suture,  the 
antennse  slender  and  short,  pale,  but  infuscated  on  the  fourth  joint 
and  apex  of  the  third,  rostrum  yellowish  or  greenish,  infuscated  at  tip 
reaching  to  behind  the  anterior  coxas,  the  basal  joint  thick,  a  little 
longer  than  the  throat,  the  following  joints  tapering  slenderly  to  the 
tip.  Pronotum  moderately  short,  convex,  the  posterior  margin  a  little 
curved,  acute,  slenderly  bordered  with  white,  pleura  pale  like  the 
sternum.  Legs  pale  yellowish,  sometimes  speckled  with  rufous. 
Scutellum  and  wing-covers  usually  pale  fulvo-testaceous  concurrently 
with  most  of  the  pronotum,  the  membrane  pale  testaceous,  somewhat 

aProc.  Ent.  Soc.  Wash.,  II,  p.  225. 
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dusky  at  tip.  Venter  sometimes  flecked  or  flushed  with  rufous,  but 
usually  testaceous  when  freshly  extruded  from  nympha.  Outer  mar- 
gins of  venter  pale  and  smooth. 

Length  to  tip  of  hemelytra,  4i~5  mm.    Width  of  pronotum.  If  mm. 

Two  or  three  specimens  were  secured  August  12.  Mr.  B.  D.  Walsh 
sent  specimens  to  me  from  Rock  Island,  Illinois,  and  I  have  examined 
others  from  eastern  Colorado,  from  Buffalo,  New  York,  taken  by  Mr. 
E.  P.  Van  Duzee,  and  from  Massachusetts,  Pennsylvania,  Maryland, 
and  North  Carolina.  It  is  closely  related  to  IL  rvibicunda  Fallen  of 
Switzerland  and  Bavaria. 

MYCTEROCORIS,  new  genus. 

Robust,  broadly  oval,  with  thick  and  hard  shell,  polished,  irregu- 
larly punctate,  the  sparse  pubescence  inconspicuous.  The  head  small, 
acutely  triangular  above,  much  narrower  than  the  front  of  pronotum, 
the  eyes  prominent,  subglobular,  placed  distant  from  the  prono- 
tum. The  occipital  collar  distinctly  prominent,  bounded  anteriorly 
by  an  incised  line,  separated  behind  by  an  angular  depre^ssed  space. 
Face  sloping  curvedly  foi*ward,  the  tylus  narrow,  tapering  apically, 
bounded  at  base  and  each  side  by  deep  sutures.  Cheeks  short,  nearly 
vertical.  Antennae  slender,  placed  beneath  the  eyes,  the  basal  joint 
short,  not  much  longer  than  the  thickness  of  the  head,  thickest  apic- 
ally, cylindrical,  one  grade  thinner  than  the  basal  one,  a  little  longer 
than  the  pronotum,  the  following  joints  concurrently  filiform,  much 
more  slender,  short,  each  one  hardly  as  long  as  the  basal  joint.  Ros- 
trum long,  slender,  the  basal  joint  broad,  flattened,  a  little  longer  than 
the  gula,  the  following  ones  much  more  slender,  the  apex  reaching 
behind  the  posterior  coxse.  Pronotum  prominently  convex,  wider 
than  long,  with  a  high  coUum  and  prominent  callosities,  the  lateral 
margins  curving  steeply  downward  and  curvedly  narrowing  toward 
the  anterior  angles,  the  posterior  margin  acute  edged  and  curved. 
The  prosternum  broadly  and  deeply  scooped  out.  Fore-femora  stout, 
fusiform.  Scutellum  small,  polished,  prominent,  the  basal  portion 
tumidly  convex.  Corium  broad,  convex,  strongly  curved  on  the  cos- 
tal border,  the  cuneus  broad,  bluntly  curvedly,  triangular,  flat,  and 
depressed,  the  membrane  long  and  wide,  wrinkled  at  base,  with  the 
vein  of  the  cell  very  coarse,  and  the  inner  areole  not  defined. 

This  genus  comes  between  Euramosus  Renter  and  CampUibrochu 
Fieber,  and  it  goes  far  toward  connecting  the  divisions  Capsaria  and 
Bryocoraria  as  now  recognized. 

MYCTEROCORIS  CERACHATES  Uhler. 

Derxocoris  cerachales  Uhler,  Heteropt.  Lower  California,  California  Acad.,  IV, 
1894,  p.  2a5. 

Two  specimens  of  this  remarkable  insect  were  secured  August  12 
and  16.  It  comes  very  near  to  Camptobrochis  Fieber,  but  deviates 
therefrom  in  the  composition  of  the  head  and  antennae. 
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CAMPTOBROCHIS  NBBULOSUS  Uhler. 

Oamptohrochis  nebuloms  Uhlkr,  Hayden,  Report  Geol.  Surv.  Montana,  1872,  p.  417. 

Two  specimens  of  this  widely  distributed  species  were  taken 
August  20. 

CAMPTOBROCHIS  GRANDIS  Uhler. 
Camptobrochis  grandis  Uhler,  Entom.  Amer.,  II,  1887,  p.  230. 

Five  specimens  were  secured  August  2,  5,  7,  and  11.  These  speci- 
mens show  well  the  individual  variations. 

CAMPTOBROCHIS  BREVIS,  new  species. 

Medium  in  size,  robust,  ground  color  dark  piceous  in  clean  speci- 
mens, marked  with  black,  highly  polished,  black  beneath.  Head  short, 
strongly  contracted  before  the  pronotum,  coal  black,  highly  polished, 
the  antennae  long  and  slender,  the  basal  joint  a  little  longer  than  the  ver- 
tex, second  joint  cylindrical,  slightly  thickened  at  tip,  more  than  twice 
the  length  of  the  basal  one,  piceo-testaceous  darker  at  base  and  tip, 
the  third  and  fourth  a  little  more  slender,  dark  piceous,  the  two  sub- 
equal,  together  shorter  than  the  second.  Rostrum  blac^k,  reaching  to 
near  the  posterior  coxae.  Pronotum  black,  polished,  very  convex, 
coarsely,  unevenly  transverse  rugulose  and  punctate,  the  lateral  mar- 
gins curvedly  oblique,  steep,  the  collum  and  callosities  sharply  defined. 
Pleurites  coarsely  rugose  punctate,  deep  black.  Hiuneral  angles  mod- 
erately rounded,  the  adjoining  impression  nearly  obsolete.  Scutellum 
black,  moderately  convex,  irregularly  and  unevenly  punctate,  the 
apical  division  lower  than  the  basal.  Clavus  black,  coarsely  and 
roughly  punctate,  the  sutures  deeply  defined,  the  corium  less  coarsely 
and  not  so  closely  punctate,  piceous  or  black,  the  cuneus  shagreened 
and  punctate,  membrane  soiled  white,  the  basal  areole  broad,  with  the 
outer  vein  strongly  curved.  Legs  black,  polished.  Venter  black, 
polished,  minutely  obsoletely  punctate. 

Length  to  tip  of  membrane,  4  mm.     Width  of  pronotum,  1\  mm. 

Tyjo^.— Cat.  No.  6851,  U.S.N.M. 

Four  specimens  were  secured  August  10. 

NEOBORUS  SAXEUS  Distant. 
Neoliorn*  scuceus  Distant,  Biol.  Cent. -Amer.,  I,  p.  276,  pi.  xxvii,  fig.  5. 

A  single  damaged  example  was  taken  August  5.  This  species  in  one 
or  more  of  its  varieties  inhabits  the  greater  part  of  the  United  States, 
excepting,  perhaps,  the  high  mountains,  and  it  spreads  over  the  border 
into  the  Provinces  of  Quebec,  Ontario,  and  British  Columbia.  It  is 
found  also  in  Mexico  and  on  the  peninsula  of  Lower  California. 
Proc.  N.  M.  vol.  xxvii— 03 24 
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PILOPHORUS  AMCENUS  Uhler. 

PUophortis  amcmus  Uhler,  Ent.  Amer.,  Ill,  1887,  p.  30. 

Three  specimens  were  taken  August  12.  This  species  inhabits  the 
scrub  pine  on  the  coastal  plain  of  the  Atlantic  States  in  June  and  July. 

ILNACORA  VIRIDIS  Uhler. 
Iln(icoraviridis\JTii.sBif  Gillette  and  Baker,  Report  Col.  Exper.  Station,  1895,  p.  41* 
Two  distorted  flabby  specimens  were  found  August  10. 

STHENAROPS  CHLORIS  Uhler. 
Sthenarops  chlorU  Uhler,  Hayden,  Bull.  (Teol.  Survey,  III,  No.  2,  p.  419. 
Two  specimens  were  taken  August  10. 

MALACOCORIS  sp? 

Two  specimens  were  secured,  but  they  are  not  good  enough  for 
description. 

ONCOTYLUS  LONGIPENNIS  Uhler. 

Oncotylus  longipennw  Uhler,  Gillette  and  Baker,  Col.  Report  Exper.  Station,  1895, 
p.  43. 

Three  specimens  were  taken  August  10  and  11. 

HALTICUS  INTERMEDIUS,  new  species. 

Coal  black,  highly  polished,  broadly  ovate,  triangularly  narrowing 
from  base  of  hemelytra  to  front  of  head,  and  of  medium  convexity. 
Head  narrow,  highly  polished,  with  deep  sutures  bounding  the  rough 
occiput  and  the  inner  margin  of  the  ej^es,  the  face  very  convex,  narrow, 
triangular,  the  tylus  prominent.  Antennae  mostly  testaceous,  long 
and  very  slender,  reaching  to  about  the  base  of  the  cuneus,  the  basal 
joint  a  little  thicker  than  the  following  one,  dark  in  the  middle,  short, 
projecting  a  little  in  front  of  the  eyes,  the  second  nearly  as  long  as 
the  pronotum,  the  third  and  fourth  still  more  slender,  the  two  together 
about  as  long  as  the  second.  Rostrum  black,  reaching  the  middle 
cox8e.  Pronotum  triangularly  narrowing  toward  the  head,  the  lateral 
margins  very  slenderly  reflexed,  the  surface  very  moderately  convex, 
feebly  wrinkled  anteriorly,  the  callosities  obsolete,  and  the  posterior 
margin  a  little  curved.  Scutellum  moderately  convex,  obsoletely 
scabrous,  acute  at  tip.  Corium  convexly  inflated  posteriorly,  more  pol- 
ished and  less  scabrous  on  that  part,  sutures  deep,  the  costal  margin 
strongly  curved,  thick,  prominent,  but  not  steeply  curved  down,  mem- 
brane smoky  white,  broad,  with  the  cuneus  depressed.  Legs  coal 
black,  the  knees,  tibiae,  and  tarsi  pale  testaceous.  Pleurites  scabrous, 
the  venter  highly  polished.  Length  to  tip  of  membrane  2^-3  mm. 
Width  of  pronotum  about  1  mm.    Width  across  hemelytra  li  to  If  mm. 

Type.—CeLt  No.  (5852,  U.S.N.M. 
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A  pair  of  these  insects  were  secured  August  12  in  the  canyon  near 
Las  Vegas. 

This  species  is  less  convex  than  //.  ?u't!dm  Uhler,  but  more  so  than 
//.  hntctatnH  Say. 

STIPHROSOMA   ATRATA   Uhler. 
Sfiphrosoma  (itrata  riiLKR,  Cal.  Acwl.  ►Sei.  Trans.,  IV,  1894,  p.  268. 

Two  specimens  were  taken  in  the  canyon  near  Las  Vegas  Hot 
Springs,  August  12. 

This  species  comes  very  near  to  the  eastern  S,  Hti/(jic4i  Say,  which 
lives  on  the  Baceharix  hali  mi  folia  on  our  Atlantic  tidewater  beaches, 
in  Maryland,  Virginia,  North  Carolina,  New  Jersey,  etc. 

BOLTERIA  AMICTA  Uhler. 
Jiolierid  (Wiivta  Uhler,  Kiitoin.  Ainer.,  Ill,  1887,  p.  .'U. 

Three  specimens  were  captured  August  KJ.  The  sjx^cies  is  a  very 
variable  one. 

AGALLIASTES  ASSOCIATUS  Uhler. 
A  gall  hid  fs  (uw(tci4tt(is  T^hler,  Hayden,  Report  (ieol.  Surv.  Montana,  1872,  p.  419. 

Several  specimens  were  tuken  near  I^is  Vegas,  Hot  Springs,  August 
4,  12,  17. 

ATOMOSCELIS    SERIATUS    Rcuter. 
Atnmmrelh  »friafu«  Reiter,  Cai>H.  t*x  Bor.  Ahht.,  p.  91. 

Two  or  more  specimens  of  this  neat  little  insect  were  secured 
August  5  and  10. 

Family  CERATOCOMBID.l^:. 

CERATOCOMBUS   BRASILIENSIS   Reuter. 

Cerai^tcombuj*  hnmUaufis  Krvtkh,  Monojj.  Cerat<K*<)mb.,  1871,  }».  7,  no.  3. 

One  specimen,  which  appears  to  belong  to  this  specit»s,  was  found 
August  14. 

It  is  smaller  than  normal,  and  the  white  spots  of  the  coriimi  seem 
relatively  large. 

CERATOCOMBUS    NIGER,  new  species. 

Form  nearly  like  (.\  hr(ti<ilini^ii<  Reuter,  black,  almost  opaque,  mi- 
nutely, indistinctly  pilose.  Head  a  little  more  robust  than  in  the 
si)ecies  cited  above,  the  antenna*  long  and  thick,  the  rostrum  stout, 
r(*aching  to  the  posterior  coxa*.  Pronotum  very  moderateh-  convex 
al>ove,  the  tnins verse  line  distinctly  defined  and  deeply  impressed  on 
the  lateral  margins,  humeri  prominent;  th<»  sternum  and  pleura  pice- 
ous,  dull  bluish  black,  with  the  coxal  areas  dull  testaceous.     Legs  dull 
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yellowish.  Hemelytra  dull  black,  coriaceous  almost  to  the  tip,  not 
greatly  elongated,  a  little  wider  than  in  the  preceding  species.  The 
scutellura  is  small,  but  tumidly  convex. 

Length  to  tip  of  hemelytra  li  mm.     Humeral  width  ^  mm. 

Type.—C2A>.  No.  6846,  U.S.N.M. 

Two  specimens  were  found  August  3  and  7. 

One  specimen  is  much  stouter  than  the  other,  and  it  has  shorter 
hemelytra,  but  it  has  been  somewhat  distorted  by  compression. 

CBRATOCOMBUS  LATIPENNIS,  new  species. 

Body  black,  iwlished,  shining;  hemelytiu  dull  testaceous,  excepting 
the  Imse.  Head  narrow,  polished,  black,  antennae  piceous  black, 
rostrum  black,  reaching  to  the  middle  coxse.  Pronotum  almost  flat, 
a  little  wider  than  long,  black,  polished,  the  humeri  slightly  prominent, 
the  incised  line  more  distinct  at  the  lateral  margins.  Legs  piceous. 
Underside  piceous  black.  Scutellum  small,  prominently  convex, 
black,  polished.  Hemelytra  broad,  flat,  obscurely,  testaceous,  except- 
ing the  base,  broadly  rounded  at  tip,  moderately  coriaceous.  Length 
to  tip  of  hemelytra  li  mm.     Width  of  pronotum  i  mm. 

Tyj>e.—C2Li.  No.  6847,  U.S.N.M. 

Two  specimens  were  secured  August  13  and  17. 

The  insufficiency  of  specimens  for  analysis  in  this  genus  has  made 
it  impossible  for  me  to  recognize  various  elements  of  structure  which 
might  render  more  distinct  the  separation  of  these  supposed  new  spe- 
cies.    Possibly  this  last  form  may  constitute  a  new  genus. 

Family  TINGITIDJC. 

TBLBONEMIA  NIGRINA  Champion. 

Teleonemia  niffrina  Champion,  Biol.  Centr.-Amer.,  Rhynchota,  II,  1898,   p.  41, 
pi.  Ill,  fig.  13. 

Several  specimens  were  collected  August  1,  13,  and  14. 

CORYTHUCA  DECENS  St41. 
Corifthuca  decern  StAl,  Stettin.  Ent.  Zeit.,  XXIII,  p.  324. 
Three  specimens  were  taken  August  6. 

GALEATUS  PECKHAMI  Ashmead. 

Galeahiif  peckhami  Ashmead,  Ent.  Amer.,  Ill,  p.  156. 

One  specimen  of  this  singular  species  was  secured  August  3.  This 
is  another  unexpected  addition  to  the  Heteroptera  of  New  Mexico. 
The  wide  interval  between  Massachusetts  and  Muskoka,  Canada,  and 
from  thence  to  Las  Vegas,  New  Mexico,  has  not  yet  been  covered  by 
collectors,  but  the  dispersion  of  such  feeble  insects  as  this  must  have 
called  for  physical  atmospheric  activities  of  immensely  wide  range  to 
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settle  this  insect  in  spots  thousands  of  miles  apart.  The  swift  winds 
blowing  in  summer  from  the  region  of  southwest  Texas  might  readily 
be  a  factor  in  transporting  weak  insects.  The  winds  both  seaward 
and  landward  do  this  work  on  a  vast  scale  along  the  Atlantic  coast, 
from  southern  Florida  to  Long  Island,  New  York,  at  frequent  inter- 
vals, especially  in  the  tidal  estuaries  of  rivers  and  on  shores  of  bays. 

Family  ARADID.E. 

BRACHYRHYNCHUS  EMARGINATUS  Say. 

Brachyrhynchus  emarginaius  Say,  Heteropt,  N.  Amer.,  p.  30. 
One  specimen  was  found  August  6. 

ARADUS  AMERICANUS  Herrich-Schsefrer. 

Aradus  americanus  HERRiCH-ScHiEFFBR,  Wanz.  Ina.,  VIII,  p.  115,  fig.  889. 
One  adult  specimen  and  three  larvae  were  found  August  6  and  9. 

ARADUS  LUGUBRIS  Fallen. 

Aradus  lugubris  Fallen,  Ilemipt.  Suec,  p.  139. 
Two  specimens  were  taken  August  8  and  11. 

Family  ANTHOCORID^E. 

ANTHOCORIS  NIQRIPES  Rcutcr. 

Anthocoris  nigripes  Rkuter,  Monog.  Anthoc.,  p.  69. 
Four  or  five  specimens  in  different  states  of  coloring  were  found 
August  2,  6,  and  12. 

ANTHOCORIS  PULVIPBNNIS  Reuter. 

Anthocoris  fulvipennis  Reuter,  Monog.  Anthoc,  p.  69. 
A  few  specimens  of  this  very  variable  species  were  taken  August  5 
and  13.     Much  uncertainty  attends  the  determination  of  these  speci- 
mens.   They  deviate  from  the  description,  and  all  differ  from  one  type 
of  color  and  marking. 

PIEZOSTETHUS  CALIFORNICUS  Rcutcr. 

Pi^zogtethus  califomicus  Reuteb,  Monog.  Anthoc.,  p.  46. 
Two  specimens  were  secured  August  13.     They  agree  with  the  type 
as  it  appears  in  California. 

Sii>>fUraily  CORISCID^^^. 

CORISCUS  SERICANS  Renter. 

CoriMms  sericans  Reuter,  Monog.  Corisc.,  Oefv.  Vet  Akad.  Forhandl.,  1872,  p.  83. 
One  specimen  was  taken  August  2. 
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Family  REDUVIID.E. 

ACHOLLA  AMPLIATA  Stil. 
AchoUa  (unpliata  8tAl,  Enurn.  Heinipt.,  II,  p.  72. 
S(»vtnal  examples  were  sc^cured  August  8,  10,  18,  and  14. 

ZELUS  LURIDUS  St&l. 

Zelus  hiridm  Hrkh,  Stott.  Kntom.  ZtMt.,  18(i2,  XXIII,  p.  148. 
One  spociinen  and  a  larva  were  found  August  ♦)  and  11. 

APIOMERUS  PICTIPES  Hcrrich-Schaffcr. 
A})imnenis  pirtipes  HEiiHWii-^cn.v.VFKR,  Wanz.  Ins.,  VIII,  p.  75,  lig.  843. 
One  specimen  of  the  dark  variety  was  taken  August  7. 

Family  SALDID.E. 

SALDA  PALLIPES  Fabricius. 

SahJa  pnllijies  Fabrwuh,  Syst.  Rhyng.,  p.  115,  no.  12. 
Two   specimens   of   the   dark  variety  of  this  species  weie  found 
August  2. 

Family  NOTONECTID.E. 

NOTONECTA  INSULATA  Kirby. 

NiAtmecta  itmiUita  Kirby,  Faun.  Bur.  Anier.,  IV,  p.  285. 
One  specimen  of  this  connnon  form  was  secured  August  7. 

ANISOPS  CARINATUS  Champion. 

AnhopH  carinntus  C\\Ay{V\o}i^  Biol.  Centr.-Amer.,  II,  p.  372,  pi.  xxii,  fig.  12. 
One  specimen,  apparently  a  male,  wjis  taken  August  14. 
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A  REVISION  OF  AMERICAN  SIPHONAPTERA,  OR  FLEAS, 
TOGETHER  WITH  A  COMPETE  LIST  AND  BIBLIOGRA- 
PHY OF  THE  GROUP. 


By  Carl  F.  Bakkr, 

Of  the  LeUmd  Stanford  Junior  University. 


INTRODUCTION. 

The  present  work  was  he^n  in  1890  at  the  suggestion  of  my  friend 
and  former  teacher,  Prof.  A.  J.  Cook.  His  advice  then  was  that  usual 
to  the  thorough-going  scientist,  not  to  publish  until  some  phase  of 
the  work  had  reached  completion  so  far  as  circumstances  permitted. 
At  that  time  nothing  whatever  had  been  done  on  the  group  in  America 
in  a  systematic  way.  It  was  supposed  that  this  fact  would  make  the 
taxonomic  work  at  least  "plain  sailing."  But  the  condition  of  the 
group  in  Europe  had  not  been  reckoned  with.  However,  anatomical 
studies  were  begun  and  an  attempt  made  to  get  together  material  and 
the  liteititure.  It  was  found  that  few  collections  contained  more  than 
an  occasional  dog  flea,  and  the  literature  proved  to  be  more  extensive 
than  was  supposed. 

The  impossibility  of  finding  names  for  more  than  a  very  few  of  the 
species  attracted  attention  to  the  need  of  systematic  work  very  early, 
and  an  attempt  was  made  to  classify  the  few  species  then  in  the  col- 
lection. This  work  was  based  on  Taschen  berg's  Die  Flohe,  and  the 
results  were  published  in  1895  as  Preliminary  Studies.  It  was  evi- 
dently a  step  in  the  right  direction,  for  while  many  of  the  results  were 
merely  tentative,  yet  it  attracted  much  attention  to  a  badly  neglected 
group,  and  material  came  in  much  more  rapidly  afterward  and  from 
many  quarters.  Here  should  be  mentioned  particularly  those  whose 
interest  in  the  subject  has  made  passible  our  far  fuller  present  knowl- 
edge of  the  American  species: 

Prof.  J.  M.  Aldrich,  Moscow,  Idaho;  Dr.  C.  Berg,  Buenos  Ayres, 
Argentina;  Prof.  Lawrence  Bruner,  Lincoln,  Nebraska;  Prof.  A.  B. 
Cordley,  Corvallis,  Oregon;  Dr.  A.  Duges,  Guanajuato,  Mexico; 
Mr.  Edward  Ehrhorn,  Mountain  View,  California;  Dr.  A.  K.  Fisher, 
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Department  of  Agriculture,  Washington  City;  Dr.  J.  Fletcher, 
Ottawa,  Canada;  Prof.  C.  P.  Gillette,  Fort  Collins,  Colorado;  Dr.  L.  O. 
Howard,  Washington  City;  Rev.  J.  H.  Keen,  Masset,  Queen  Charlotte 
Islands;  Dr.  A.  Lutz,  Sao  Paulo,  Brazil;  Mr.  G.  S.  Miller,  jr.,  U.  S. 
National  Museum,  Washington  City;  Prof.  A.  P.  Morse,  Wellesley, 
Massachusetts;  Prof.  Herbert  Osborn,  Columbus,  Ohio;  Mrs.  A.  T. 
Slosson,  Franconia,  New  Hampshire;  Mr.  J.  O.  Snyder,  Stanford 
University,  California;  Mr.  H.  F.  Wickhani,  Iowa  City,  Iowa;  Mr. 
D.  B.  Young,  Newport,  New  York. 

The  late  Professors  Harvey  and  Hubbard  also  made  valuable  contri- 
butions. I  do  not  believe  that  too  much  credit  can  be  given  those 
who  are  active  collectors  in  biological  work  or  who  inspire  active 
accumulation  of  material. 

Having  already  become  convinced  of  the  inadequacy  of  the  Taschen- 
berg  classification  the  work  of  Wagner  came  as  no  surprise.  It,  together 
with  the  considerable  accumulations  of  new  material,  made  imperative 
a  revision  of  the  American  species.  It  was  hoped  this  time  to  make 
the  work  far  more  complete,  embracing  some  comparative  morpholog- 
ical and  embryological  studies,  which  are  much  needed.  The  work  as 
laid  out  would  have  been  suflScient  to  consume  the  time  available  for 
such  work  during  three  years.  Unforeseen  contingencies  made  it 
imperative  that  work  on  this  subject  for  the  time  being  should  be  con- 
fined to  one  year  or  less.  The  logical  course  under  the  circumstances 
being  the  completion  of  work  already  in  progress,  the  following  paper, 
relating  only  to  the  taxonomy  of  the  group,  is  presented  as  the  direct 
result  of  part  of  one  year's  work  (1902). 

I  have  Dr.  Kellogg  to  thank  for  a  place  to  work  during  my  stay  at 
Stanford  University. 

The  plates  were  all  prepared  by  the  author. 

The  paper  is  based  upon  material  in  the  United  States  National 
Museum  and  all  of  the  types  are  deposited  in  that  Museum.  The 
names  of  hosts  have  been  revised  b}^  Mr.  Gerrit  S.  Miller,  jr.  Con- 
cordance between  the  current  nomenclature  and  the  names  used  by 
previous  writers  on  fleas  is  established  in  the  list  of  Siphonaptera  of 
the  World  (pp.  433  to  457),  where  the  former  will  be  found  under  the 
special  heading  Jlosts^  and  the  latter  are  given  after  the  references  in 
the  synonymy. 

HISTORY. 

The  history  of  the  Siphonaptera,  taxonomically  speaking,  begins 
with  the  recognition  of  Puhx  irritann  in  1746  and  of  Pulex  penetrans 
in  17()7.  In  the  following  years  various  scattering  descriptions  of 
species  and  notes  on  anatomy  and  aflSnities  were  given  T)y  Rose,  Dugfe, 
Westwood,  Bouch^.,  Haliday,  and  others,  until  1857  when  the  Siphon- 
aptom   received   their  first   systematic    treatment   at   the    hands  of 
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Kolenati.  In  his  Die  Parasiteii  der  Chiropteren,  Kolenati  describes 
six  species  of  CeratopsyUus  and  one  of  Pidex^  parasitic  on  bats,  placing 
them  in  the  Diptera  under  Latreille's  group  Phthirioniyise.  A  sim- 
ilar account  of  the  bat  fleas  was  also  published  the  same  year  by  the 
same  author  in  the  Wiener  Entomologische  Monatsschrift. 

In  1863  appeared  Kolenati's  epoch-marking  Beitrage  zur  Kenntnis 
der  Phthiriomyiarien,  in  Horse  Societae  Entomologicas  Rossicse.  On 
this  work  our  modern  classification  of  the  Siphonaptera  is  largely 
based.  It  includes,  besides  the  treatment  of  this  group,  also  a  mono- 
graph of  the  parasitic  flies  of  the  families  Nycteribidae  and  Streblidae. 

Some  of  Kolenati's  work  is  diflScult  to  decipher  on  account  of  the 
very  meager  descriptions  and  the  extremely  poor  illustrations  pre- 
sented. Fortunately,  some  of  the  specimens  on  which  his  work  was 
based  still  exist  in  St.  Petersburg,  where  they  have  been  studied  by 
Dr.  Wagner  with  very  important  results.  Kolenati  used  eight  gen- 
eric names,  of  which  we  now  apply  six  to  valid  groups.  For  many 
years  this  work  remained  the  most  complete  systematic  account  of  the 
group. 

Between  the  years  1860  and  1880  but  little  was  done  on  systematic 
work,  collecting,  and  comparative  studies.  But  during  that  period 
there  appeared  several  monumental  anatomical  papers  wliich  have  done 
touch  toward  raising  the  standard  of  work  in  the  group  and  dignifying 
the  study  of  these  very  remarkable  but  much  despised  insects.  Nota- 
ble among  these  are  Karsten's  study  of  Sarcopsylla penetrans^  Landois' 
anatomy  of  the  dog  flea,  and  Berth's  careful  work  on  the  antennse  of 
fleas.  During  this  period  also  we  first  have  careful  studies  of  the  habits 
and  development  of  fleas. 

In  1880  appeared  the  second  epoch-marking  monograph  of  the  group 
by  Dr.  Otto  Taschenberg.  This  was  intended  to  be  a  summary  of  every- 
thing known  on  the  group,  together  with  a  systematic  rearrangement 
of  the  species,  and  with  carefully  drawn  figures  of  each  species.  Dr. 
Taschenberg  recognized  2  families  and  5  genera,  and  lists  33  species, 
most  of  which  he  considers  valid. 

The  period  from  1880  to  the  present  time  has  been  one  of  great 
activity  in  the  study  of  this  group,  as  was  to  be  expected  after  the 
work  of  Karsten,  Landois,  Bert^,  Kraepelin,  and  Taschenberg. 
Besides  numerous  scattering  papers,  we  have  the  very  important 
contributions,  both  anatomical  and  systematic,  first  of  W^agner  and 
later  of  Rothschild.  The  results  from  these  two  authors  represent 
the  highest  grade  of  work  yet  done  on  the  group,  and  give  promise  of 
as  complete  and  scientific  treatment  as  has  been  given  any  group  of 
animals. 

HABITS. 

An  excellent  summary  of  the  breeding  habits  of  the  cat  and  dog  flea 
has  been  given  in  Bulletin  No.  4,  n.  s..  Division  of  Entomology,  189(). 
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That  article  relates  to  the  larval  and  pupal  stages  and  the  conditioa£$ 
under  which  they  live.  These  facts  will  not  Ik^  restated  here,  as  we 
have  nothing  new  to  add,  but  there  are  certain  other  aspects  of  the 
habits  of  fleas  which  very  much  need  a  fuller  discussion. 

In  recent  discussions  of  the  relations  of  parasitic  and  other  insects 
to  the  transmission  of  disease,  much  space  has  been  given  to  flies, 
especiall}^  mosquitoes,  and  but  little  to  fleas.  While  as  a  matter  of 
fact  the  latter  may  be  of  even  greater  importance,  not  only  because  of 
their  more  insidious  attacks,  but  also  because  of  their  association  with 
some  of  the  most  terrible  diseases. 

The  whole  matter  rests  upon  the  host  relations  of  the  various  species. 
It  is  a  well  known  fact  that  the  cat  and  dog  flea  will  take  very  readily 
to  the  human  being.  It  is  to  be  noted  that  the  cat  and  dog  flea  is 
closely  related  to  Pul<ix  irritans  and  simUar  to  it  in  the  more  impor- 
tant details  of  structure.  Some  of  the  rabbit  fleas,  which  are  likewise 
closely  related  to  P,  irritans^  will  also  readily  attack  the  human  being, 
which  I  had  occasion  to  learn  as  a  3'outh.  While  these  fleas  will 
remain  on  a  human  being  for  some  little  time  and  bite  frequently  while 
there,  still  thoy  do  not  habitually  frequent  that  host  and  his  clothing 
and  bed  as  does  1\  irrhaiiH, 

Among  closely  related  animals  or  animals  of  very  similar  habits  one 
species  of  flea  may  have  a  number  of  normal  hosts.  But  our  knowl- 
edge of  this  matter  is  exceedingly  fragmentary  and  uncertain.  Cases 
of  temporary  hosts  being  as  common  as  they  are,  it  becomes  very 
probable  that  many  of  our  records  refer  merely  to  the  temporary  host. 
A  rabbit  running  into  a  badger  hole,  a  mouse  into  a  mole  burrow,  an 
owl  eating  a  mouse,  a  cat  devouring  a  rat — these  and  many  other  fortu- 
itous circumstances  furnish  conditions  favorable  for  at  least  tempoi^ary 
transference.  I  have  referred  to  a  number  of  these  cases  in  the 
account  of  the  separate  species. 

The  character  of  the  hair  and  thickness  of  skin  was  at  first  consid- 
ered as  controlling  the  range  of  parasites,  due  to  the  close  relation 
these  conditions  must  have  to  the  structure  of  the  flea,  especially  the 
length  of  mouth  parts  and  covering  of  bristles.  Exceptions  were  soon 
found  to  this  rule,  though  in  general  such  relations  may  be  said  to  exist 

Excluding  the  accidental  records  on  carnivorous  animals,  we  may 
say  that  in  the  United  States  the  cat,  dog,  and  rabbit  fleas  are  closely 
related  to  P.  irritans  and  will  readily  attack  the  human  being,  while 
the  mouse,  rat,  squirrel,  mole,  and  shrew  fleas  are  not  closely  related 
to  P,  irritant  and  have  never  been  known  to  bite  the  human  being. 
Mr.  F.  11.  Chittenden  wrote  me  that  he  believed  rat  fleas  sometimes 
bit  human  beings  in  Washington,  but  he  has  not  yet  verified  this  state- 
ment by  the  actual  capture  of  specimens  in  the  act.  Nor  do  I  know 
of  any  such  records. 

South  of  the  United  States   conditions  are  wholly  different,  and 
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find  fleas  of  the  ^enus  Pit  I  ex  much  more  nearly  related  to  1\  Irntans 
than  even  the  cat  and  dog  flea,  living  on  rat«  and  mice  and  other  small 
rodents.  Dr.  Duges  had  found,  a  number  of  years  ago,  one  such 
species  to  be  abundant  on  a  spermophile  in  Mexico.  Later  I  had 
several  letters  relative  to  this  matter  from  Dr.  Lutz,  director  of  the 
bacteriological  laboratory  at  Sao  Paulo,  Brazil.  He  outlined  briefl}^ 
the  importance  of  the  facts  to  be  determined,  and  sent  material  of  the 
greatest  significance — typical  /Vfe/*  from  rats  and  mice.  We  shall 
look  with  great  interest  for  the  full  elucidation  of  this  subject  by  the 
experimental  work  from  Dr.  Lutz's  laboratory. 

As  to  the  other  tropical  regions  we  know  practically  nothing.  I 
have  no  records  of  fleas  from  India.  However,  from  Asia  north  of 
India  come  true  Pulex  from  the  smaller  rodents,  and  from  the  island 
of  Socotra  we  have  Pidex  pallldxis  described  as  occurring  on  Mu^ 
aUnpes^  so  that  we  may  expect  to  find  true  Pvlex  on  rats  in  the  Indian 
region. 

ANATOMY. 

The  classical  works  of  Karsten,  I^andois,  and  Bert^  covered  the 
gross  anatomy  of  the  Siphonaptera  very  fully.  It  has  remained,  how- 
ever, for  Wagner  and  Rothschild  to  examine  into  the  more  minute 
details  and  more  especiall}'  from  the  comparative  point  of  view. 
Indeed,  in  compai'ative  anatomy  the  work  has  just  begun.  The 
facts  relative  to  the  anatomy  of  fleas  will  not  be  recapitulated  here  as 
they  are  referred  to  extensively  in  the  accounts  of  families,  genera, 
and  species.  It  may  be  well,  however,  to  refer  to  certain  special 
usages  in  the  classification  of  the  group. 

Kolenati  paid  almost  no  attention  to  chrototaxy  in  his  works,  some- 
times scarcely  giving  a  clear  account  of  the  ctenidia.  Taschenl)erg 
was  far  clearer  in  that  res()ect.  W^agner  and  Rothschild  have  attached 
to  it  an  importance  equaling  that  it  bears  in  the  Diptera,  and  veiy 
properly  so.  In  the  present  paper  the  term  ^'spines"  is  applied  to 
the  ctenidia  1  armature,  and  to  the  larger  members  of  the  leg  and 
body  armature;  those  of  medium  size  are  termed  bristles  and  this 
includes  most  of  the  body  armature;  the  finest  and  flexible  ones  are 
termed  hairs.  A  few  minute  teeth  often  occur  on  the  hind  margins 
of  some  of  the  dorsal  segments.  Some  of  the  bristles  are,  in  general, 
very  constant  in  position,  notably  those  on  the  gena*,  hind  margin  of 
head,  and  a})dominal  segments,  except  the  last.  Others  are  very  vari- 
able in  position  among  the  various  species  and  consequently  very  use- 
ful in. classification,  especially  those  on  hind  margin  of  anteiuial  groove, 
vertex  (this  term  here  applied  to  that  portion  of  head  ba(*k  of  antennal 
grooves),  last  abdominal  segment^,  genital  organs,  femora,  tibia*,  and 
last  joints  of  tarsi.  The  number  of  ctenidial  spines  on  the  head  is 
usually  very  constant  in  any  one  species,  while  the  numl>er  of  spines 
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in  thoracic  or  abdominal  ctenidia  is  quite  likelj^  to  vary  two  or  even 
four  in  some  species,  ospecially  in  those  species  in  which  the  ctenidia 
are  latei*ally  reduced. 

The  exact  homologies  of  the  genital  organs  have  yet  to  be  worked 
out,  though  Rothschild  has  taken  a  long  step  in  the  right  direction. 
In  the  present  paper  the  terms  "lateral  portion  of  ninth  tergite"  and 
'^  tenth  tergite"  are  used  as  applied  by  Kotlischild.  The  upper  and 
most  conspicuous  pair  of  genital  appendages  are  called  "upper 
claspers"  and  the  paired  organs,  immediately  below  these,  but  more 
inconspicuous  and  retractile,  "lower  claspers." 

Of  the  later  authors  each  has  had  a  different  method  of  stating  the 
comparative  lengths  of  the  tarsal  joints.  It  is  a  matter  in  which 
minute  exactness  is  not  only  undesirable  but  impracticable,  owing  to 
the  unevenness  of  the  ends  of  the  joints.  In  the  present  paper  the 
proportion  is  given  in  terms  of  the  fourth  joint,  which  is  given  the 
empirical  value  of  5,  due  to  its  great  similarity  in  size  in  the  different 
legs  and  in  different  species.  The  measurements  were  taken  by  a 
camera  lucida  and  the  results  reduced  to  the  terms  mentioned  above. 
In  the  author's  practice  this  has  greatly  simplified  the  comparison  of 
species. 

It  may  be  noted  that  the  rather  strongly  chitinized  seminal  vesicle 
in  the  females,  which  retains  its  shape  after  treatment  with  caustic 
potash,  possesses  a  very  characteristic  form  in  many  of  the  species. 
After  mounting,  it  rests  in  various  positions  and  this  makes  its  com- 
parative study  very  diflScult. 

CLASSIFICATION. 

Linna?us  began  with  one  genus,  l^ulex^  and  one  species,  irritans^ 
which  will  represent  the  type  of  Pulex  always.  Linnaeus  afterwards 
described  P.  penetrans.  The  first  separation  of  penetrans  as  a  dis- 
tinct genus  occurred  in  1815^  under  the  name  Hhynchojyrion.  I  do  not 
know  why  this  name  has  been  rejected.  If  there  is  no  question  as  to 
its  application,  then  it  must  be  used  instead  of  Sarcopsyllu  and  the 
family  name  will  also  change. 

The  dismembering  of  I\ihx  began  in  1832  with  the  CeratojphyUus  of 
Curtis,  and  seven  generic  names  were  proposed  by  Kolenati.  Most  of 
these  names  rei)resented  somewhat  artificial  groups  and  were  poorly 
defined.  The  reaction  came  with  Taschenberg,  who  disregarded  all 
the  latter  genera  and  returned  to  the  Linnsean  Pulex  for  the  greater 
portion  of  the  species.  Taschenberg  is  not,  however,  altogether  con- 
sistent, although  one  can  readily  understand  why  he  was  tempted 
to  reject  all  the  inadequate  work  of  his  predecessors.  However, 
Taschenberg  describes  IlystrlchopsyUa  and  establishes  a  new  genus, 
Tijphlopsylla^  for  three  groups  combined,  each  of  which  had  pre\d- 
ously  received  a  generic  name. 

«Okeii,  Naturg.  f.  alle  Stilnde,  III,  p.  402.  ,      ^^^.^ 
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The  Siphonaptera  seem  to  have  suffered  especially  from  the  disre- 
gard of  all  laws  of  priority.  Rhynclwprion  and  Hectopaylla  were  dis- 
regarded and  new  names  given  the  same  groups.  Species  names  were 
discarded  for  all  sorts  of  reasons,  often  simply  because  they  were 
more  or  less  inappropriate.  In  this  paper  the  attempt  has  been  made 
to  apply  the  rules  of  priority  strictly,  though  it  has  been  impossible  to 
investigate  fully  such  special  cases  as  Rhynchoprlmi^  MonopKyUiis^  etc. 

No  writer  on  the  fleas  in  the  past  has  made  any  attempt  to  designate 
generic  types,  and  this  fact  has  given  rise  to  the  greatest  difficulties. 
I  have  tried  to  determme  this  matter  for  all  the  genera,  and  the  results 
are  given  below  for  the  Pulicidro.  With  the  other,  later  genera,  there 
is  no  difficulty. 

Pulex  Linnaeus  1695;  type,  rmtans  Linnaeus. 

CteTweephalm  Kolenati  1859;  type,  cani^  Curtis  {canis  —  navem- 
dentatiis  Kolenati). 

CeratopKyllm  Curtis  1832;  type,  gallinse  Schrank.  =  Ctenonotus 
Kolenati  1863;  type,  fasdahui  Bosc  {fasciatus  =  octodedrndetitatus 
Kolenati).     =  Tr!chopsyll<i  Kolenati  1863;  ty-p^^  petwtlliger  Grube. 

Ctenophthalmm  Kolenati  1863;  type,  htsoctodentatxi^  Kolenati. 

CtenopsyUiat  Kolenati  1863;  type,  mu^eidi  Duges  {rmtscull  =  qund- 
Hdentatus  Kolenati). 

CeratopHylhis  Kolenati  1863;  tyi^^  pentactemis  I^oXquvAa  —  TypJdo- 
psylla  Taschenberg  1880;  type,  octdctenus  Kolenati. 

PencUUger^  fasclatm^  and  gallinse  are  clearly  congeneric.  Tasch- 
enberg does  not  especially  indicate  a  type  for  TyphlopnyUn^  but  no 
matter  which  is  taken  for  the  type  the  genus  becomes  synonymous 
with  some  other.  I  have  indicated  the  first  species  under  his  genus  as 
the  type,  thus  throwing  it  into  Cei'atopsyllus.  The  two  others  of  the 
three  groups  in  Taschenberg's  TyphlopsyUa  fall  into  Ctniopxyflus 
and  CtenophthxdmxLH^  respectively.  It  is  to  be  noted  that  Wagner  and 
Rothschild  still  use  Typhhq}HyU<i  for  the  same  group  to  which  the 
earlier  name  Ctenophth^ihmis  was  applied.  CtenophthaJmm  and 
some  of  the  other  genera  may  be  artificial  groups,  but  TyphJoptfylla 
is  still  more  so,  founded  as  it  was  principally  on  the  absence  of  eyes. 
This  character  has  proven  of  scarcely  more  than  specific  value,  every 
possible  gradation  occurring  from  Prdex  to  Cerat^psyllvs, 

On  the  other  hand,  it  is  certain  that  Wagner's  reseparation  and 
recharacterization  of  these  genera  will  have  to  be  much  modified,  due 
to  reasons  which  are  dilated  upon  in  the  discussions  of  genera. 

The  synopsis  used  herein  has  been  adopted  simply  as  a  matter  of 
expediency  in  the  study  of  the  American  specie>»,  as  it  was  impossible 
to  separate  them  either  according  to  the  scheme  of  Ta^schenberg  or  of 
Wagner.     So  the  two  have  been  combined. 

One  hundred  and  thirty-five  species  are  listed  in  this  paper  for  the 
world.  I  have  not  the  least  doubt  but  that  man\'  hundreds  will  event- 
ually be  found,  and  that  these  will  fall  into  at  least  twenty-five  or  thirty 
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clearly  defined  generic  groups.  As  it  is,  every  new  lot  of  specimens 
which  comes  in  changes  one's  idea  of  the  existing  genera,  making  very 
ev^ident  the  great  danger  in  a  too  rapid  increase  of  generic  divisions. 
Species  are  now  pouring  into  the  collections  in  great  numbers.  Where 
large  series  from  all  over  the  world  can  be  gathered  together,  there, 
within  the  next  few  years,  must  be  aa*omplished  the  total  recasting 
of  the  whole  group  on  largely  new  and  original  lines.  Logically  this 
should  be  done  at  St.  Petersburg,  where  the  types  of  Kolenati  and  a 
large  additional  collection  are  to  be  found  under  the  care  of  our  most 
experienced  siphonapterologist,  and  to  him  we  relegate  this  work. 

SYSTEMATIC   ARRANGEMENT    AND    DESCRIPTION   OF   AMERICAN 

SPECIES. 

Order  SIPHONAPTERA  Latreille. 

179S.  8cHELLENBKR(i,  Helvetische  Entorn.,  I,  p.  15  (Ropholeira  \ii.) . 

1801.  Lamarck,  Syst.  d.  Anim.  s.  Vert.,  p.  313  {Aptera  pt). 

1805.  Latreille,  Hiet.  nat.  des  Crust,  et  des  Insect.,  XIV  {Sudm-ia,  preot!,). 

1825.  Latreille,  Fam.  nat.  du  Ri^gne  Animal  (Siphoriapiera). 

1826.  KiRBY  and  Spence,  Introd.  to  Entom.,  IV  {Apfmniptera). 

1840.  Westwood,  Introd.  to  Mod.  Class,  of  Ins.,  II,  p.  488  (Apfmniptera). 

Body  of  adult,  except  in  some  gravid  females,  strongly  compressed. 
Thorax  composed  dorsally  of  three  separate,  entire,  simple,  subequal 
sclerites. 

Mouth  parts  suctorial,  consisting  of  stylate  hypopharynx  and  mandi- 
bles resting  between  1-13  jointed  labial  palpi;  outside  of  these  are 
usually  laminate  maxilhe  with  four-jointed  palpi;  labrum  and  clypeus 
not  distinctly  separated. 

Eyes  usually  present  as  simple  pigment  masses  in  a  chitinous  frame- 
work on  anterior  border  of  antennal  groove. 

Antennte  immersed  in  grooves,  three-jointed,  the  third  joint  with 
usually  9  more  or  less  completely  separated  pseudojoints. 

Wings  entirely  absent.  Metanotum  on  either  side  with  a  rounded 
epiphysis  which  is  connate  with  the  first  abdominal  segment. 

Tarsi  five- jointed.  The  coxa  is  usually  the  longest  ^'oint  of  the  leg 
and  the  trochanters  are  well  developed.  The  middle  and  posterior 
coxa?  usually  have  a  foliaceous  epiphysis  on  posterior  border. 

Alimentary  canal  composed  of  a  slender  (esophagus,  a  suboval 
proventriculus  which  is  lined  with  numerous  chitinous  ridges  w hich 
may  project  as  free  teeth,  an  elongate  saccate  stomach  at  the  base  of 
which  are  four  slender  malpighian  tubules,  and  a  rectum  provided 
with  tracheated  glands. 

Larva  footless,  with  a  well-developed  head  which  possesses  biting 
mandibles,  rudimentary  maxillte,  a  well-formed  labrum,  and  three- 
jointed  antenna?. 

Pupa  inactive,  but  with  free  legs,  and  sometimes  at  least  resting 
within  a  cocoon. 
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Imago  parasitic  on  mammals  and  birds.  Larva  free-living,  subsist- 
ing on  dead  organic  matter. 

SYNOPSIS  OF  FAMILIES. 

a.  Thoracic  segments  strongly  shortened  and  constricted;  labial  palpi  without  pseudo 
articulations;  third  joint  of  antennae  without  clearly  separate<l  pseudojoints. 
6.  Maxillse  without  or  with  very  short  and  broad  projecting  laminae,  their  palpi 
extending  beyond  anterior  coxte;  head  strongly  angulated  anteriorly  ih  l)oth 
sexes;  metathoracic  epiphyses  extending  over  nearly  two  or  even  three  ab<lom- 
inal  segments;  the  female  becoming  endoparasitic  when  gravid,  with  globose, 
enormously  dilated  abdomen,  in  which  the  original  chitinous  sclerites  are 

mostly  obliterated SARcopsYLUDiE  (p.  373). 

bb,  Maxillse  with  a  long,  narrow,  curved  lamina  which  projects  downward  and 
backward,  their  palpi  equaling  the  anterior  coxae;  head  evenly  rounded  in 
both  sexes;  metathoracic  epiphyses  extending  over  but  one  abdominal  seg- 
ment; gravid  female  with  abdomen  vermiform HectopsyllidjE  (p.  375). 

cuu  Thoracic  segments  not  strongly  shortened  and  constricted,  their  epiphyses  extend- 
ing over  but  one  abdominal  segment;  labial  palpi  with  three  or  more  pseudo- 
joints;  maxillary  palpi  almost  always  shorter  than  anterior  coxje;  third  joint 
of  antennae  with  nine  more  or  less  distinctly  separated  pseudojoints. 
h.  Labial  palpi  with  11-13  pseudojoints;  abdomen  of  gravid  female  much  swollen; 

antepygidial  bristles  absent VERMiPsvLLiDiE  (p.  376). 

hb.  Labial  palpi  with  ^-5  pseudojoints;  antepygidial  bristles  always  present. 

c.  Fore  tibiae  armed  on  posterior  border  with  few,  single,  very  large,  black  teeth; 

fifth  tarsal  joint  greatly  enlarged,  those  on  forelegs  as  long  as  rest  of  tarsus, 

on  all  1^  with  the  claws  nearly  as  long  as  the  fifth  joint;  fore  coxa* 

nearly  nude,  with  but  few  long  spines;  body  of  gravid  female  considerably 

swollen Megapsyllid^  (p.  376) . 

cc.  Fore  tibia?  arme<l  on  posterior  border  with  slender  spines;  fifth  tarsal  joint 
never  greatly  enlarged,  never  as  long  as  rest  of  tarsus;  the  claws  shorter; 
fore  coxae  always  clothed  on  outside  with  several  to  numerous  oblique 
rows  of  bristles;  body  of  gravid  female  never  swollen  so  as  to  expose  exten- 
sive areas  of  connective  membrane Pulicid^e  (p.  377) . 

Family  SARCOPSYLLID^I^:  Taschenbcrg. 

1880.  TAScnKNBKiui,  Die  Flohe,  p.  43. 
1895.  Baker,  Canad.  Ent.,  XXVII,  p.  20. 

This  is  the  most  highly  specialized  family  of  the  order.  The 
reduced  condition  of  the  maxilla?,  labial  palpi,  third  joint  of  antennae, 
thorax,  and  coxse  are  distinctive. 

SYNOPSIS  OF  GENKRA. 

a.  Maxill«e  without  projecting  lamina;  angle  of  head  produced;  metathoracic  epiphy- 
ses of  great  size,  extending  over  three  alxlominal  segments;  fifth  tarsal  joint 
without  lateral  heavy  spines,  and  rest  of  k»g8  almost  spineless. 

SarcopmfUa  (p.  374). 

CM,  Maxillae  with  a  very  short  and  broad  projecting  lamina;  angle  of  head  not  pro- 

duce<l;  metathoracic  epiphyses  of  medium  size,  extending  over  scarcely  two 

abdominal  segments;  fifth  tarsal  joint  normally  armeti,  as  are  also  the  other 

joints  of  the  legs Xeatapsylla  (p.  374). 
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Genus  SARCOPSYLLA  Westwood. 

1815.  Rhynchojmon  Oken,  Naturgesch.  f.  alle  Stande,  III,  p.  402. 

1829.  Dermatophilus  GuArin,  Iconograph.  d.  r^gne  animal.  Insecte,  p.  12. 

183^-40.  Sarcopsylla'WEsrrwooj),  Trans.  Ent.  Soc.  Lond.,  Ill,  p.  199. 

1862.  SarcopsyUa  Kolenati,  Horae  Soc.  Ent.  Ross.,  II,  p.  28. 

1880.  Sarcopsylla  Taschenberg,  Die  F15he,  jk  44. 

1895.  Sarcopsylia  Baker,  Canad.  Ent,  XXVII,  p.  20. 

SARCOPSYLLA  PENETRANS  Limueus. 

There  seems  to  be  little  doubt  that  as  this  name  has  been  used,  it  is  a 
composite  species — an  aggregate  of  several  distinct  forms.  All  forms 
having  females  with  the  peculiar  habits  of  the  original  penetrans^  have 
been  previously  referred  to  this  species  without  question  and  usually 
without  study.  For  the  proper  study  of  a  species  in  this  genus  the 
student  should  have  especiall}^  the  male  and  the  free  female.  The 
encysted  female  is  of  comparatively  little  value,  and  this  is  especially 
true  of  the  material  usually  preserved  in  collections  in  which  head, 
legs,  and  thorax  are  very  likely  to  be  torn  away  in  consequence  of  lack 
of  care  in  the  removal  from  the  cyst.  It  is  probable  that  the  common 
form  of  the  American  tropics  which  attacks  the  domestic  animals  and 
man  is  to  be  regarded  as  the  true  penetrans. 

But  a  variety  of  wild  animals  which  never  associate  with  the  domes- 
tic, possess  similar  forms,  and  the  males  and  free  females  of  these  should 
be  carefully  collected  and  studied.  Westwood  notes  that  Pohl  and 
Kollar  consider  the  Bicho  de  Cachorro  or  dog  chigoe  distinct  from  the 
Bicho  de  pic  or  S,  pe7ietran8. 

Variously  known  as  Jigger,**  Chique,  Chigoe,  Tique,  Bicho,  Pico, 
Pique,  Sieo,  Tschike,  Nigua,  Tunga,  Tfl  Ton,  Tflngay  or  Aagrani(see 
Taschenberg),  S.  penetrans  (sens,  lat.)  is  a  troublesome  pest  in  some 
parts  of  Mexico,  West  Indies,  and  Central  and  South  America,  as  well 
as  in  some  tropical  regions  elsewhere.  There  is  no  authentic  record 
of  its  occurrence  within  the  borders  of  the  United  States,  though  it 
may  be  expected  in  Florida  and  southern  Texas.  In  attacking  man  it 
seems  to  generally  aflfect  the  feet,  getting  under  the  toe  nails  and  pro- 
ducing painful  sores  which  become  serious  by  neglect.  A  sharp  knife 
point  and  an  antisepti**/  wash  furnish  the  required  treatment. 

Genus  XESTOPSYLLA,  new  genus. 
Type,  Sarcopsylla  gallina^a  Westwood. 

This  form  seems  so  out  of  place  in  Sarcopsylla  that  it  is  here  sepa- 
rated as  a  distinct  genus.  It  differs  from  S.  penetrans  very  widely  in 
structure. 


(t  This  name  is  commonly  applied  in  the  United  States  to  our  very  troublesome 
red  mite. 
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XBSTOPSYLLA  GALLINACEA  (Westwood)  Baker. 

This  species  was  first  described  from  Ceylon,  but  the  common  hen 
flea  of  our  Southern  States,  which  was  undoubtedly  introduced,  appears 
to  be  the  same  thing.  It  is  a  common  pest  from  Florida  to  Texas. 
It  was  also  found  in  large  numbers  on  horses  at  Orangeburg,  South 
Carolina.  Perhaps  a  near-by  hen  roost  would  explain  this  latter 
occurrence.  The  collection  does  not  contain  specimens  from  outside 
the  Southern  States. 

Judge  Lawrence  C.  Johnson  presents  a  very  full  and  interesting 
account  of  the  habits  of  this  insect.^  He  says  it  affects  not  only  hens, 
but  turkeys,  cats,  dogs,  cattle,  horses,  and  children.  He  also  gives 
the  first  lucid  account  of  the  exact  manner  in  which  encystment  takes 
place.  This  matter  was  formerly  dismissed  with  the  statement  that 
the  insect  "  burrowed  into"  or  '^  penetrated"  the  skin.  Judge  John- 
son says  that  the  great  irritation  produced  by  the  female  fastening 
itself  at  one  spot  finally  produces  a  surrounding  welt  or  tumefaction 
which  closes  over  it,  though  the  inclosure  is  apparently  never  wholly 
complete. 

Family  HECTOPSYLLID^,  new  family. 

The  genus  Hectopsylla  is  here  separated  as  constituting  a  group 
equivalent  in  value  to  the  other  families.  In  some  respects  it  is  the 
most  remarkably  distinct  group  of  the  order. 

Genus  HECTOPSYLLA  Frauenfeld. 

1860.  Hectopsylla  Frauenfeld,  Artzungab.  d.  k.  Acad.  d.  Wise.  Wien,  XL,  p. 

462. 
1880.  RhynchoptyUa  Haller,  Archiv.  f.  Naturgesch.  Jahrg.,  XLVI,  p.  72,  pi.  iv. 
1880.  Rhynchopsylla  Taschenberg,  Die  Flohe,  p.  56. 
1895.  IlectopmfUa  Baker,  Canad.  Ent.,  XXVII,  p.  21. 

If,  as  Taschenberg  indicates,  there  can  l)e  no  question  as  to  the 
identity  of  Rhynchopsj'^lla  and  Hectopsylla,  then  there  can  also  be  no 
question  as  to  which  name  we  must  use. 

HECTOPSYLLA  PSITTACI  Frauenffeld. 

This  remarkable  insect  was  first  described  from  Ceylon  as  occurring 
on  a  parrot  (Psittdcu^  sp.).  Later  it  was  also  found  on  an  alcoholic 
specimen  of  a  Nyctirimnua,  One  of  the  two  occurrences  was  probably 
accidental,  but  which,  remains  to  be  determined.  Except  for  the 
reports  of  Frauenfeld  and  of  Haller,  it  has  remained  unknown,  though 
it  may  not  be  infrequent  on  its  proper  host. 

«  Proc.  Ent.  Soc.  Wash.,  I,  p.  59. 
Proc.  N.  M.  vol.  xxvii— 03 25 
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Family  VERMIPSYLLID^  Wagner. 

1889.    Vermipsyllids  Wagnkr,  Horae  Soc.  Ent.  Roes.,  XXIII,  No.  1-2,  p.  205. 
1895.    VemiipsyUicUe  Baker,  Canad.  Ent.,  XXVII,  p.  22. 

This  family  is  characterized  especially  by  the  extreme  development 
of  labial  palpi. 

Genus  VERMIPSYLLA  Schimkewitsch. 

1885.    VermiptyUa  Schimkewitsch,  Zool.  Anz.,  No.  87. 

1889.    Vermipgylla  Wagner,  Hoto  Soc.  Ent.  Ross.,  XXIII,  Nos.  1-2,  p.  205. 

1895.    Vermipsylla  Baker,  Canad.  Ent,  XXVII,  p.  22. 

Contains  but  one  species  ( V.  alacurt  Schimkewitsch).     Found  only 
on  Ungulates  in  Turkestan. 


Family  MEGAPSYLLIDi*:  Baker. 

1898.  MegaptyUidx  Baker,  Journ.  N.  Y.  Ent  Soc.,  IV,  p.  53. 

Recognizing  the  remarkable  distinctness  of  the  I\dex  grossiventrts 
of  Weyenberg  from  any  Pulicidje,  it  was  referred  to  in  the  Prelimi- 
nary Studies  as  a  good  species  of  Sarcopsylla.  Later,  a  study  of 
specimens  kindly  sent  by  Dr.  Berg,  of  Buenos  Ayres,  showed  this  to 
be  a  very  erroneous  reference,  the  species  really  being  a  much  closer 
relative  of  Pid^x.  As  it  represented  a  group  equivalent  to  Vermi- 
psyllidse,  or  Sarcopsyllidte,  it  was  made  the  type  of  a  new  family. 
The  fifth  tarsal  joint  is  very  closely  inserted  into  the  fourth,  and 
beneath  the  apex  of  that  joint,  this  giving  the  subconnate  appearance 
as  described.  The  enormous  cl^ws  and  spines  of  fore  tibiae  are  dis- 
tinctive. In  the  somewhat  reduced  maxillae  it  resembles  the  Sarcopsyl- 
lidae,  but  the  female  abdomen  does  not  become  swollen  to  the  extent 
found  in  the  Sarcopsyllidae  or  even  in  the  Vermipsyllidae. 

Genus  MEGAPSYLLA  Baker. 

1898.  MegajmfUa  Baker,  Journ  N.  Y.  Ent  Soc.,  IV,  p.  53. 

Head  evenly  rounded  above  in  female;  uneven  and  unituberculate 
in  front  in  the  male.  Prothorax  in  the  female  with  five  or  seven 
remote,  short,  stout,  dark-brown  teeth;  in  the  male  unarmed.  Fore 
tibiae  very  small  and  short,  but  swollen.  Maxillae  small,  extending 
only  to  one-half  of  second  joint  of  maxillary  palpi.  Labial  palpi 
5-jointed. 

MEGAPSYLLA   QROSSIVENTRIS  (Weyenberg)  Baker. 

Lives  on  Zaedyus  minutiis  in  Argentina.  One  of  the  largest  (male, 
2.5-3.25  mm.;  gravid  female,  6-6.5  mm.)  and  most  distinctly  marked 
of  the  known  fleas. 
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Family  PULICID^  Stephens. 

1829.  PuUcidx  Stbphkns,  Syst  Cat.  British  Insects. 
188a  PuHcidx  Taschenberg,  Die  Flohe,  p.  62. 
1895.  Ptdiddx  Baker,  Canad.  Ent.,  XXVII,  p.  20. 

As  used  by  Stephens  for  the  British  species,  this  is  its  first  applica- 
tion to  that  group  of  which  the  genus  Pidex  is  the  type  genus. 

TABLE  OF  GENERA. 

0.  MaxillBe  long  triangular,  acute  at  apex. 
h.  Abdominal  tergites  never  with  ctenidia. 
c.  Posterior  tibial  spines  in  pairs  and  not  in  a  very  close-set  row. 
d.  Last  tarsal  joint  on  all  the  tarsi  with  a  marginal  row  of  four  stout  spines  on 
each  side  beneath;  eyes  always  large  and  well  developed;  hind  coxal  epi- 
physis narrowing  distally  into  the  coxa,  forming  a  poorly  defined  notch 
or  none;  female  with  but  one  antepygidial  bridle  on  each  side. 

e.  Head  without  ctenidia Pulejc  (p.  378). 

ee.  Head  and  prothorax  with  ctenidia Ctenocephalus  ( p.  384. ) 

dd.  Last  tarsal  joint  with  five  pairs  of  stout  spines  beneath,  at  least  on  anterior 
tarsi;  sometimes  only  four  on  middle  or  hind  tarsi  and  then  eyes 
wanting, 
e.  Maxillary  palpi  rarely  extending  to  half  or  three-fourths  of  anterior 
coxae;  prothorax  with  a  ctenidium;  hind  coxal  epiphysis  forming  dis- 
tally with  the  coxa  a  shallow  notch;  female  with  three  antepygidial 
bristles  on  each  side. 
/.  Head  without  ctenidia;  eyes  usually  well  developed. 

Ceratophyllm  (p.  385). 
ff.  Head  with  ctenidia;  eyes  usually  very  rudimentary. 

Oenophthalmtis  (p.  420). 

ee.  Maxillary  palpi  exceeding  anterior  coxae;  eyes  totally  wanting;  head 

and  prothorax  without  ctenidia;  hind  coxal  epiphysis  forming  distally 

with  the  coxa  a  deep  notch,  subtended  outwardly  by  a  produced  acute 

limb;  female  with  one  antepygidial  bristle  on  each  side. 

AnomiopsyUug  (p.  425). 

cc  Posterior  tibial  spines  mostly  single  and  in  a  close-set  row;  face  sloping  down 

and  back  from  the  forehead,  thus  the  whole  head  nlore  or  less  conical; 

eyes  wanting. 

d.  Head  of  female  without  a  cap-like  patella  in  front,  but  with  or  without 

nearly  perpendicular  ctenidia  on  gen^e;  the  normal  female  with  three 

or  four  antepygidial  bristles  on  each  side (JtenopsyUus  (p.  426) . 

dd.  Head  of  female  with  cap-like  patella  armed  with  a  ctenidium  on  its 
posterior  border;  gen^e  with  subperpendicular  ctenidia;  mandibles 
extremely  slender;  female  with  but  one  antepygidial  bristle  on  each 

side Stephanocirciut  ( p.  430. ) 

hb.  Abdominal  tergites  with  one  or  more  ctenidia;  posterior  tibial  spines  in 
numerous,  short,  close-set  transverse  rows  on  posterior  border,  with  about 
four  spines  in  each  row;  female  with  four  antepygidial  bristles  on  each 

side Hystrichopsylla  (p.  432). 

00.  Maxillse  clavate  or  subquadrangular;  face  strongly  sloping  forward  and  recurved 
just  above  the  mouth,  where  there  are  two  tooth-like  plates  on  each  side; 
eyes  absent;  pronotum  and  usually  abdomen  with  ctenidia;  confined  to 
bats , ,,, , Ceratopsyllus  (p.  432). 
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Genus   PULEX   Linnaeus. 

1758.  Pidex  Linn^^us,  Systema  Naturse,  10th  ed.,  I,  p.  614. 

1840.  Pulex  Westwood,  Introd.  to  Mod.  Classif.  of  Ins.,  II,  Gen.  Synop.,  p.  124. 

1857.  f  MonopsyUus  Kolenati,  Wiener  En  torn.  Monats.,  I,  p.  65. 

1863.  Pulex  and  TrichopsyUus  Kolenati,  Horae  Soc.  Ent.  Ross.,  II,  p.  29. 

1898.  FuUx  Wagner,  Horse  Soc.  Ent.  Ross.,  XXXI,  p.  21.  # 

Though  irritans  is  the  type  of  this  genus,  still  we  have  included 
three  species  possessinj^  pronotal  ctenidia.  In  one  of  these,  however, 
the  number  of  spines  is  unusually  reduced,  showing  a  transition  in 
this  respect  toward  irritans, 

SYNOPSIS  OF  AMERICAN  SPECIES. 

a.  Prothorax  without  ctenidial  spines. 
h.  Abdominal  tergites  with  but  one  distinct  transverse  row  of  bristles,  and  withoat 
minute  teeth;  inner  side  of  hind  coxa  distally  with  an  oblique  row  of  minnte 
teeth;  vertex  without  transverse  rows  of  bristles;  hind  maiyin  of  anteniud 
groove  with  a  few  weak  hairs, 
c.  Teeth  on  inner  side  of  hind  coxa  numerous  and  in  an  irregular  row;  labial 
palpi  apparently  3-jointed;  fifth  tarsal  joint  without  minute  hairs  on  disk. 
d.  Labial  palpi  extending  about  one-half  the  length  of  anterior  cox«. 

irritans  (p.  379). 
dd.  Labial  palpi  extending  three-fourths  the  length  of   anterior  coxae  or 

more dugesii  (p.  379). 

cc.  Teeth  on  inner  side  of  hind  coxae  six  in  number  and  in  a  regular  row;  labial 
palpi  as  long  or  longer  than  the  anterior  coxae,  and  apparently  4-jointed; 

fifth  tarsal  joint  with  minute  hairs  on  disk brasUiensis  (p.  379). 

66.  Abdominal  tergites  with  two  distinct  rows  of  bristles;  hind  margin  of  metano- 

tum,  and  first,  second,  and  third  tergites  with  small  teeth;  inner  side  of  hind 

C0X8B  without  minute  teeth;  vertex  with  two  transverse  rows  of  bristles;  hind 

mai^gin  of  antennal  groove  with  a  close-set  row  of  numerous  minute  teeth. 

c.  Abdominal  tergites  all  with  a  second  row  of  numerous  small  bristles;  hind 

margin  of  antennal  groove  with  about  a  dozen  minute  teeth ;  maxillary  palpi 

with  second  and  fourth  joints  nearly  equal  and  longer  than  the  first,  which 

is  longer  than  the  third;  first  three  abdominal  tergites  with  minute  teeth,  the 

first  with  about  11  on  each  side,  the  last  with  about  three  on  each  side;  hind 

tibiae  with  spineson  hind  margin  short  and  weak  and  with  many  short 

bristles  on  the  outer  side  in  several  longitudinal  rows hohlsii  (p.  380). 

cc.  Abdominal  tergites  without  a  distinct  second  row  of  bristles  excepting  on  first 
two,  the  remainder  with  but  one  or  two  bristles  on  each  side  in  place  of 
second  row;  hind  margin  of  antennal  groove  with  a  thick-set  row  of  aboat 
25  minute  but  well-developed  teeth;  maxillary  palpi  with  first  and  third 
joints  nearly  equal  and  second  longer  than  fourth;  first  abdominal  tergite 
only  with  minute  teeth;  hind  tibiae  with  long,  strong  spines  on  the  hind 

margin  and  about  eight  stout  bristles  on  the  outer  side luizii  (p.  380). 

aa.  Prothorax  with  a  ctenidium. 

6.  Pronotal  ctenidium  with  about  9  spines anamalus  (p.  381 ). 

66.  Pronotal  ctenidium  with  about  17  spines, 
c.  Vestiture  of  spines  and  bristles  rather  heavy;  a  spine  on  hind  distal  angle  of 
second  joint  of  hind  tarsi  as  long  as  joints  3  and  4  and  three-fourths  of  5 
together;  upper  male  claspers  short  and  stout,  lower  claspers  shaggy,  with 

hairs affinis  (p.  382). 

cc.  Vestiture  comparatively  light;  a  spine  on  hind  distal  angle  of  second  joint  of 
hind  tarsi  as  long  as  joints  3  and  4  and  scarcely  one-fourth  of  5,  together; 
upper  male  claspers  long  and  slender,  lower  claspers  with  few  hairs. 

lynx  (p.  383). 
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PULEX  IRRITANS  Linnaeus. 

Plate  XI,  figs.  3-(J. 

This,  the  earliest  described  member  of  the  order,  is  the  best  known 
species  of  the  world  next  to  the  cat  and  dog  flea,  and  appears  to  be 
nearly  cosmopolitan  in  the  warmer  temperate  and  in  the  tropical 
regions.  It  is  the  specific  flea  of  human  beings,  but  it  will  readily 
attack  a  variety  of  other  animals  which  may  happen  in  its  way,  as  a 
transient  parasite.  It  is  common  in  dwelling  houses  within  its  range, 
and  is  also  common  in  other  places  frequented  by  human  beings,  like 
parks,  picnic  grounds,  and  sea  beaches.  The  collection  contains  speci- 
mens from  California,  Queen  Charlotte  Islands,  Texas,  and  the  South- 
eastern States.  It  has  been  taken  from  Didelphh  vlrginiana  (this 
form  the  variety  sitnulans)^  and  Mr.  J.  O.  Snyder  contributes  speci- 
mens taken  on  a  fox  at  Sah  Diego,  California.  Both  of  these  latter 
occurrences  are  to  be  considered  as  accidental. 

PULEX  DUGESII  Baker. 

First  described  as  a  variety  of  irritans^  this  form  is  now  given  the 
rank  of  a  species.  The  examination  of  a  large  series  shows  the  char- 
acters to  be  uniform  and  thoroughly  distinctive.  Dr.  Duges  kindly 
sent  a  second  lot  from  Guanajuato,  Mexico,  also  taken  from  Cltelhis 
rnacrourus.  This  is  its  only  known  locality  and  host.  The  propor- 
tional lengths  of  hind  tarsal  joints  are  about  21-13-8-5-15,  or  nearly 
the  same  as  in  irrituns, 

PULEX  BRASILIENSIS,  new  species. 

Dr.  Lutz  sends  a  very  distinct  form  occurring  on  Mu8  rattus  and 
Mtis  7iorv€gicus  at  Sao  Paulo,  Brazil. 

The  abdominal  segments  each  bear  but  one  transverse  row  of  bris- 
tles; those  on  tergites,  with  about  fourteen  bristles  each;  those  on 
sternites,  with  about  eight  each.  On  the  inner  side  of  hind  coxa  there 
are  only  six  teeth  in  a  short  transverse  row.  The  hind  femora  are 
provided  laterals  with  a  longitudinal  row  of  about  eight  well- 
developed  bristles.  The  proportional  lengths  of  hind  tarsal  joints  are 
about  28-18-0-5-11.  Antepygidial  spines,  one  on  each  side;  protho- 
rax,  with  al)out  eight  bristles  near  posterior  border;  mesothorax,  with 
about  twelve,  and  metathorax,  with  about  fourteen. 

Mandibles  and  labial  palpi  slender  and  nearly  reaching  end  of  ante- 
rior coxro.  Labial  palpi  apparently  composed  of  4  joints.  Below 
the  eye  the  gena  is  somewhat  laminately  extended  over  the  antennal 
groove.  Gena  with  two  stout  spines,  one  in  front  of  upper  extremity 
of  eye,  the  other  on  lower  edge  over  base  of  maxilla.  Vertex  with  a 
row  of  five  or  six  small  bristles  on  either  side  along  posterior  margin, 
a  stout  one  at  lateral  angle,  a  stout  one  at  midway  of  antennal  groove, 
and  a  small  one  above  this  last. 
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Style  ill  female  mther  slender,  tapering  distally,  and  armed  only  -frith 
one  long  apical  bristle.  Substy lar  flap  triangular,  obtuse  at  apex,  two 
or  three  bristles  at  apex,  and  four  to  six  on  upper  inargid.  Caudal 
margin  of  eighth  segment  laterally  with  about  eight  to  twelve  lar^, 
stout  spines,  just  before  which  are  a  similar  number  of  smaller  ones, 
and  some  distance  behind  which  are  two  parallel  rows  of  similar  but 
fewer  spines. 

In  the  male  the  antepygidial  bristles  are  elevated  on  well-developed 
tubercles.  The  upper  claspers  are  small,  slender,  elliptical,  and  armed 
on  outer  surface  with  about  six  large  spines  as  long  as  the  whole 
organ,  their  bases  close  together  and  occupying  about  a  third  of  the 
outer  surface. 

Length,  female  5.5  mm.;  male,  3.5  mm.     Color,  light  brown. 

Type.— Qsii.  No.  6895,  U.S.N.M. 

PULEX  BOHLSII  Wagner. 

Dr.  Wagner  described  this  species  from  a  single  specimen  sent  him 
by  Herr  Poppe.  It  is  an  American  species  collected  in  Paraguay  by 
Dr.  Bohls,  but  the  host  is  unknown.  Wagner  presents  a  drawing  of 
the  whole  insect,  excepting  the  legs,  and  gives  a  thorough  description, 
so  that  it  may  be  readily  recognized  when  rediscovered.  The  vestiture 
is  very  dense  for  this  section  of  the  genus.  The  distinctive  characters 
are  given  as  far  as  possible  in  the  synopsis.  Wagner  does  not  describe 
the  armature  on  hind  margin  of  antennal  groove,  so  that  this  character 
was  taken  from  his  drawing.  Neither  does  he  figure  the  stylet  of  the 
female,  although  the  individual  illustrated  was  of  this  sex  The  pro- 
portional lengths  of  hind  tarsal  joints  are  about  29-19-10-5-10. 

The  median  projection  of  the  seventh  abdominal  tergite  is  a  very 
noteworthy  character,  but  slightly  foreshadowed  in  irritans.  It  is 
very  distinct  in  the  drawing  of  hohlMl^  in  which,  however,  it  does  not 
reach  beyond  one-half  the  length  of  eighth  tergite. 

PULEX  LUTZII,  new  species. 

Nearly  related  to  P.  holdml^  which  it  was  at  first  taken  to  be.  A 
detailed  comparison  proves  it  abundantly  distinct  according  to  the 
description  and  figure  of  hohlsii  given  by  Wagner.  Dr.  Lutz  found 
this  species  on  Grmm  vittata  at  Sao  Paulo  in  Brazil. 

The  following  chara<^ters  are  noted  in  addition  to  those  given  in  the 
synopsis. 

On  all  the  abdominal  tergites  there  is  a  median  dorsal  spine,  which 
is  stouter  than  the  others  on  these  segments.  The  pro-,  meso-,  and 
metanotum  have  two  transverse  rows  of  bristles,  those  of  the  anterior 
rows  much  weaker,  the  number  in  each  row  about  14-16.  The 
metathoracic  scale  has  two  rows  of  4  spines  each.  Only  the  first  and 
second  a])donnnal  tergites  have  the  second  row  of  smaller  bristles, 
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the  remainder  having  each  but  a  single  row  of  about  13  bristles. 
The  sternites  have  single  rows  of  8-10  bristles  each.  The  seventh 
tergite  is  medially  produced  caudad,  so  that  it  extends  entirely  over 
the  eighth  tergite.  Antepygidial  bristles,  1  on  each  side,  mounted  on 
distinct  tubercles. 

Labial  palpi  about  equaling  anterior  cox«e  and  apparently  six-jointed. 
In  the  maxillary  palpi  joint  3  is  longer  than  1,  and  2  is  longer  than  4. 
Head  with  a  very  well-developed  frontal  notch,  a  very  unusual  char- 
acter for  this  genus.  Gense  with  2  oblique  rows  of  bristles,  the  upper 
of  4  smaller,  the  lower  of  3  much  larger,  in  normal  positions.  Vertex 
with  the  usual  row  of  bristles  on  hind  margin,  the  lowest  large  and 
long,  but  the  disc  with  two  transverse  rows  parallel  with  hind  margin, 
the  first  of  about  12,  the  second  of  about  16  bristles.  The  armature 
of  hind  margin  of  antennal  groove  is  very  distinctive. 

Hind  coxa?  without  minute  teeth  on  inner  surface.  The  propor- 
tional lengths  of  hind  tarsal  joints  are  about  20-16-10-5-17. 

The  male  has  the  lateral  portion  of  the  ninth  tergite  large  and  coni- 
cal in  outline  and  armed  at  the  tip  with  three  stout  close-set  spines. 
The  upper  claspers  are  long,  slender,  slightly  enlarged  toward  the 
tip  and  there  obliquely  truncate  backward  where  it  is  also  armed  with 
one  longer,  stouter,  and  several  shorter  weaker  bristles. 

Abdomen  of  female  very  bristly;  posteriorly  the  bristles  are  stout 
and  thick  set,  far  more  numerous  than  figured  for  hohhtll^  the  outlines 
of  tenth  tergite  and  hind  margin  of  eighth  being  obscured  by  the 
numerous  bristles.  The  style  is  almost  perfectly  cylindrical,  rather 
stout  and  armed  only  with  one  stout  spine  at  tip. 

Length,  male,  5.5  mm.;  female,  6  mm.;  color,  very  dark  brown. 

Type.— (29it.  No.  6896,  U.S.N.M. 

PULEX  ANOMALUS,  new  species. 
Plate  X,  figs.  1-6. 

In  1899  I  collected  at  Arboles,  in  southern  Colorado,  two  specimens 
of  a  remarkable  flea  on  a  large  gra3'-brown  spermophile  frequent  in 
that  region.  It  is  in  many  respects  congeneric  with  irritan^^  but  it 
possesses  a  strong  pronotal  ctenidium  of  about  nine  spines. 

The  abdominal  segments  each  possess  but  a  single  transverse  row  of 
bristles,  eleven  or  twelve  bristles  in  each  row  on  the  tergites,  four  or 
six  in  each  on  the  abdominal  sternites.  The  tergites  are  apparently 
without  minute  teeth.  On  the  thorax  the  lateral  spines  are  consider- 
ably the  strongest.  There  are  two  antepygidial  spines  of  medium  size, 
one  on  each  side. 

The  head  is  normal  in  the  female,  but  in  the  male  is  flattened  and 
thickened  on  top  after  the  manner  of  Ceratophyllm.  The  frontal 
notch  is  completely  absent.  The  gena  possesses  but  two  large  heavy 
spines,  one  in  front  of  the  medium  sized  eye,  the  other  near  lower 

Digitized  by  V^OOQlC 


382  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.ixvu. 

margin  over  the  maxilla.  The  vertex  possesses  the  usual  row  (ten  to 
twelve  in  this  case)  of  bristles  near  hind  margin,  but  they  are  gradu- 
ally enlarged  from  above  to  the  very  large  one  at  lower  angle.  Disc 
of  vertex  with  two  medium-sized  spines  back  of  middle  of  antennal 
grooves,  one  below  and  posterior  to  the  other.  Gena  below  eye  not 
laminately  projecting  over  antennal  groove.  Bristles  on  second  joint 
of  antennae  considerably  exceeding  third  joint.  In  both  sexes  the 
antennal  groove  is  connected  by  a  chitinous  thickening  with  the  upper 
margin  of  the  head.  Hind  margin  of  antennal  groove  with  only  two 
small  bristles  below.  Mandibles  reaching  scarcely  half  of  anterior 
coxae.     Maxillae  short,  but  long  acuminate  at  apex. 

Fore  coxae  with  comparatively  few  rather  large  spines.  On  inner 
side  of  hind  coxa  there  is  an -oblique  tow  of  ten  to  twelve  minute 
teeth.  Hind  femora  with  a  row  of  six  to  eight  bristles  on  the  side. 
One  of  the  apical  spines  on  joint  2  of  hind  tarsi  is  longer  than  joints 
3  and  4  together.  The  proportional  lengths  of  hind  tarsal  joints  are 
about  26-16-8-5-13.  Eighth  abdominal  segment  in  both  male  and 
female  laterally  with  two  stout  spines  on  each  side.  In  the  female 
the  eighth  tergite  is  clothed  on  hind  margin  laterally  with  numerous 
spines  and  bristles.  The  tenth  tergite  has  two  long  apical  spines  and 
back  of  this  several  shorter.  The  style  is  very  short  and  thick, 
somewhat  narrowed  apically,  with  one  stout  apical  spine  and  two 
smaller  spines  back  of  apex  beneath. 

In  the  male  the  lateral  portion  of  the  ninth  tergite  is  a  large  sclerite, 
rounded  only  above,  with  a  stout  tooth  at  posterior  upper  angle  and 
numerous  bristles  along  the  upper  margin.  The  upper  claspers  are 
of  an  elongate  inverted  plowshare  shape,  with  the  point  dissected 
cephalad  and  with  a  few  weak  hairs  on  posterior  border. 

Length  of  male  1.5  mm.,  female  2.5  mm.  Color,  very  dark  reddish 
brown. 

Type.— CB.t.  No.  6897,  U.S.N.M. 

PULEX  AFFINIS.  new  species. 

Prof.  A.  B.  Cordley  collected  on  a  small  Lepus^  near  the  Grand 
Canyon  in  Arizona,  two  perfectly  distinct  species  of  fleas,  one  a  Pulex^ 
the  other  a  Ctenocephalus^  both  represented  by  males  and  females. 
However,  glacialls  represents  a  general  type  like  aviimi^fasciatm^  etc. , 
from  which  in  late  years  many  perfectly  distinct  forms  have  been 
separated.  So  it  becomes  necessary  to  give  this  the  standing  of  a  sep- 
arate species.  So  very  little  is  known  of  the  fleas  living  on  rabbits 
and  hares  in  America,  especially  in  northern  North  America,  that 
nothing  further  can  be  said  at  present  than  that  this  is  a  relative  of 
glacialis. 

The  pronotal  ctenidium  contains  16  to  18  spines.  Abdominal  seg- 
ments, each  with  but  one  transverse  row  of  bristles,  about  14  in  each 
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row  on  most  of  the  tergites,  4  on  most  of  the  sternites.  Antepy- 
gidial  bristles  two,  and  of  medium  size.  Metathoracic  epiphysis  with 
two  rows  of  six  or  seven  bristles  each.  Thoracic  segments  with  sin- 
gles rows  of  about  twelve  bristles  each,  the  bristles  strongest  laterally. 

Head  of  female  broadly  rounded  from  occiput  to  mouth  in  female, 
flattened  above  somewhat  in  male.  Gena  without  a  lamina  extending 
over  antennal  groove,  but  armed  with  two  spines,  one  front  of  the  mid- 
dle of  the  large  eye,  the  other  on  lower  margin  of  head  over  maxilla. 
Vertex  with  the  usual  bristles  and  spine  on  hind  border  and  two  spines 
on  disc  back  of  antennal  groove.  Hind  margin  of  antennal  groove 
with  a  few  minute  hairs  below.  Mandibles  extending  to  three-fourths 
length  of  anterior  coxce. 

Fore  coxae  normally  clothed,  fore  femora  with  a  number  of  scatter- 
ing bristles  on  side,  middle  femora  with  scarcely  any,  hind  femora 
with  a  lateral  row  of  about  six  large  bristles.  Hind  coxa  with  an 
oblique  row  of  about  ten  rather  stout  but  minute  teeth  on  inside.  The 
hind  legs  are  large,  unusually  stout,  and  heavily  spined.  One  of  the 
apical  spines  on  second  joint  reaches  nearly  to  end  of  fifth  joint.  Pro- 
portional lengths  of  tarsal  joints  are  about  25-16-9-5-16. 

In  the  female  the  eighth  abdominal  segment  has  a  lateral  row  of 
about  five  stout  spines,  the  hind  margin  of  this  segment  being  plenti- 
fully clothed  with  long  and  short  spines.  Tenth  tergite  with  a  few  long 
bristles.  Style  about  twice  as  long  as  wide  at  base,  narrowed  to  the 
ap)ex,  where  there  is  a  long,  stout  spine,  and  on  the  lower  side  are  two 
slender  bristles. 

In  the  male  the  lateral  portion  of  the  ninth  tergite  is  extended  in  a 
large,  round  lobe,  about  the  apical  border  of  which  are  placed  six  to 
eight  large,  stout  spines.  Upper  claspers  about  twice  longer  than 
wide,  somewhat  narrowed  to  the  apex,  in  which  rests  a  short  but  very 
thick  and  stout  black  tooth.  The  lower  claspers  large  triangular, 
extended  fan-like,  apical  and  lower  margins  bristly  on  upper  portion 
of  apical  border,  with  a  short,  stout,  deflexed  spine. 

Length,  male,  2  mm.;  female,  2.5  mm.     Color,  clear  brown. 

7y/?^.— Cat.  No.  6898,  U.S.N.M. 

PULEX  LYNX,  new  species. 
Plate  X,  figs.  7-11,  and  Plate  XI,  figs.  1-2. 

Prof.  J.  M.  Aldrich  sends  from  Moscow,  Idaho,  a  large  series  of  a 
flea  closely  related  to  affinis  but  taken  on  lynx  {Lynx  caiuidena*^). 

In  general,  the  vestiture  and  proportions  are  very  close  to  those  of 
apnis^  but  this  species  is  more  delicately  constructed  in  both  respects. 
The  toothed  upper  male  clasper  is  about  four  times  as  broad  as  long 
instead  of  only  twice,  and  the  lateral  lobe  of  the  ninth  tergite  is  much 
narrower  than  in  affinin.  The  lower  claspers  are  not  so  sharply  trian- 
gular and  have  far  fewer  bristles. 
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It  seems  something  of  an  anomaly  to  find  two  species  so  cio«eIy 
related  on  such  different  hosts.  If  but  one  or  a  few  specimens  had 
been  found  on  the  lynx,  I  should  have  considered  the  occurrence  acci- 
dental and  surmised  that  these  specimens  were  originally  from  »oiiie 
rabbit,  but  Professor  Aldrich  took  a  large  series.  Much  more  collect- 
ing will  be  necessary  to  throw  any  definite  light  on  the  matter. 

Type.— C2ii.  No.  6899,  U.S.N.M. 

Genus  CTENOCEPHALUS  Kolenati. 

1859.  Ctenocephalus  Kolenati,  Fauna  V.  Altvaters,  p.  65. 
1863.  Ctenoceph^us  KoLSSTif  Horee  Soc.  Ent.  Ross.,  II,  p.  44. 

The  species  grouped  under  this  heading  are  essentially  Pid^e  with 
ctenidia  on  the  gense.  The  presence  of  the  ctenidium  on  the  head 
may,  perhaps,  be  an  artificial  character,  but  it  is  at  least  a  definite  one. 
That  the  grouping  is  an  artificial  one  there  is  no  question.  The  new 
anomalus  must  go  into  Pulex^  but  it  is  more  closely  related  in  many 
ways  to  simplex  and  insequalia^  also  rabbit  fieas.  Every  lot  of  new 
species  alters  one's  ideas  of  the  relationships.  We  know,  as  yet,  but 
a  lamentably  small  proportion  of  existing  species.  1  would  not  care 
to  attempt  a  recasting  of  these  groups  on  such  very  fragmentary  data, 
especially  when  this  present  arrangement  can  be  well  employed  for 
the  time  being. 

SYNOPSIS  OF  SPECIES. 

a.  Spines  of  head  ctenidia  in  longitudinal  rows  on  lower  margins  of  gense;  head  not 

tuberculate  in  front cams  (p.  384). 

aa.  Spines  of  head  ctenidia  in  oblique  rows  on  hind  margins  of  gense;  head  Uiberca- 
laU?  in  front. 
h.  Mandibles  reaching  three-fourths  of  anterior  coxap;  head  ctenidia  in  male  with 

eight  spines  on  each  side simplex  (p.  385). 

bh.  Mandibles  slightly  exceeding  anterior  coxae;  head  ctenidia  in  male  with  four 
or  five  spines  on  each  side itutqualis  (p.  385). 

CTENOCEPHALUS  CANIS  Curtis. 

The  common  cat  and  dog  flea  is  probably  the  most  widely  distrib- 
uted member  of  the  order,  occurring  practically  wherever  cats  and 
dogs  occur.  Dr.  Lutz  sends  specimens  from  Brazil.  It  seems  to  be 
a  normal  and  abundant  parasite  of  cats  and  dogs,  but  has  been  found 
on  a  variety  of  other  animals.  It  occurs  commonly  as  a  transient 
guest  on  almost  all  of  the  domesticated,  semidomesticated,  or  caged 
animals,  and  will  bite  human  beings  whenever  opportunity  offers. 
Many  reported  cases  of  infestation  of  houses  have  been  found  to  be 
due  to  this  species,  rather  than  to  Pxilex  irritant.  The  case  of  a  lot 
of  fleas  collected  by  Mr.  Snyder  from  a  fox  at  San  Diego,  California, 
oflfers  a  peculiar  instance  of  unusual  occurrence.  A  part  of  this  lot 
proved  to  be  Pule.r  irritant  and  the  rest  this  species. 
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Taschenberg  used  the  later  name  serraticepH^  of  Gervais,  and  I  at 
first  followed  him  in  this  as  in  other  matters,  though  the  ordinary 
rules  of  zoological  nomenclature  do  not  permit  of  its  use. 

I  believed  most  heartily  in  Mr.  Rothschild's  much-needed  segrega- 
tion of  the  composite  species  avium ^  but  his  similar  attempt  in  the 
case  of  cania  and  felw  can  not,  it  seems  to  me,  possibly  stand.  He 
himself  says  that  any  constant  distinctive  character  is  lacking  in  the 
females.  The  difference  in  the  males  which  he  indicates  would  be  very 
slight  at  best;  they  relate  principally  to  the  number  and  arrangement 
of  the  bristles  on  the  discs  of  the  male  claspers.  In  America  this  is 
certainly  widely  variable.  It  can  only  be  said  that  if  his  definition  of 
these  two  species  must  be  accepted,  then  a  number  more  should  be 
described  from  dogs  and  cats  in  this  country,  and,  as  in  the  first  two, 
so  the  females  of  all  would  be  practically  indistinguishable. 

CTENOCEPHALUS  SIMPLEX  Baker. 

This  form,  originally  described  as  a  variety  of  ina^gvalis^  is  a  dis- 
tinct species.     It  occurs  on  Lepus  in  Michigan. 

CTENOCEPHALUS  IN^QUALIS  Baker. 

This  was  originally  described  from  part  of  the  material  obtained  by 
Prof.  A.  B.  Cordly  on  Lepus  near  the  Grand  Canyon,  in  Arizona. 
Afterwards  I  collected  the  same  thing  on  a  Lepus  at  Arboles,  Colo- 
rado, and  Professor  Aldrich  sent  me  specimens  from  Moscow,  Idaho. 

Genus  CERATOPH YLLUS  Curtis. 

1882.  Ceratophyllus  Curtis,  British  Entomology,  IX,  No.  147. 
1898.  Ceratophyllus  Wagner,  Hone  Soc.  Ent.  Ross.,  XXXI,  p.  557. 

This  is  the  largest  genus  in  the  order,  containing  many  nearly 
related  and  very  puzzling  forms.  Most  of  the  species  are  very  closely 
confined  to  their  especial  hosts,  and  none  are  cosmopolitan.  C  gal- 
Imse^  or  some  of  the  European  species  affecting  house  rats  or  house 
mice,  would  be  the  most  likely  to  become  so.  We  have  no  record  as 
yet  of  the  occurrence  of  any  of  these  in  America,  though  it  is  almost 
impossible  that  they  should  not  have  been  brought  here.  The  fact  is 
that  no  systematic  attempt  has  been  made  to  collect  them.  This  is 
much  to  be  regretted,  and  it  is  hoped  that  opportunity  will  soon 
offer  to  supply  the  necessary  data. 

In  his  very  proper  rehabilitation  of  this  genus.  Dr.  Wagner  uses 
the  arrangement  of  the  spines  on  the  under  side  of  the  fifth  tarsal 
joint  as  a  distinctive  character  of  special  impoilance.  It  has  been 
impossible  for  me  to  apply  this  to  the  many  American  species.  As 
defined  by  him,  these  spines  in  Ceratophyllus  are  confined  to  2  rows 
of  5  each  on  either  margin,  in  Ctenophtfialmus  the  first  pair  being 
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dislocated  toward  the  median  line  and  directed  straight  backward- 
Some  of  our  species  {idahoensisy  carutdensis^  petiolatvs^  arizonen^is^ 
hruneriy  arctomya^  tybercidatns^  and  hirsutus)  are  typical  Cerdtaphyllus 
as  defined  by  Wagner.  Some  were  found  which,  \\)ii^  jyroximus^hsudi 
the  first  pair  of  spines  only  slightly  dislocated  and  bent  inward,  and  it 
was  puzzling  indeed  to  find  that  ludduB  and  charlottensis  were  typical 
Ctenophthalmiia  on  the  fore  legs,  while  the  former  was  a  genuine 
CeratophyUxis  on  the  hind  legs  and  the  latter  a  Piclex!  Then  occurred 
the  peculiar  aberrant  perpinnatua  with  a  middle  pair  of  the  spines 
dislocated  toward  the  center. 

After  all  this  1  was  prepared  for  the  group  of  certainly  Ceratophyl- 
lus  species,  which  had  the  first  pair  of  spines  dislocated,  as  in  labidtus^ 
heeniy  pseudarctomys^  calif ornicus^  ciliatus^  wagneri^  ignotvSj  divisus^ 
coloradensisy  ocidatuH^  wwJcham.i^  and  sexdentatus^  all  of  which  are  cer- 
tainly to  be  regarded  as  more  clearly  congeneric  with  the  type  of  Cerch 
tophyllus  rather  than  with  that  of  CtenophtJwlmns.  For  the  time  being 
there  was  but  the  one  recourse  of  falling  back  upon  the  artificial  (?) 
character  of  the  presence  or  absence  of  a  genal  ctenidium,  and  so  far  as 
my  studies  have  progressed  it  is  the  sole  means  by  which  I  can  sepa- 
rate these  numerous  species  into  two  more  or  less  homogeneous  groups 
about  the  original  types.  The  only  alternative  would  seem  to  be  the 
establishment  of  numerous  genera,  which  will  eventually  have  to  be 
done,  but  which  would  seem  to  be  unwise  in  the  present  very  frag- 
mentary condition  of  our  knowledge  of  the  existing  species  of  the 
world.  ' ' 

All  of  the  species  of  Ceratophyllus^  so  far  as  I  have  examined  them, 
have  on  the  inferior  disk  of  the  fifth  tarsal  joint  numerous  very  min- 
ute hairs,  and  between  the  hind  coxa  and  its  epiphysis  distally  there  is 
always  formed  a  more  or  less  deeply  excavated  emargination.  In 
some  other  genera  there  are  wide  departures  from  these  conditions 
though  their  uniformity  has  yet  to  be  tested  for  all  the  species. 

SYNOPSIS  OF  AMERICAN  SPECIES. 

a.  Hind  coxae  with  one  or  more  rows  of  minute  teeth  on  inside  distally. 
6.  Eyes  well  developed;  teeth  on  inside  of  hind  coxae  in  several  rows. 

c.  Pronotal  ctenidium  of  40  spines muUispimmia  (p.  389) . 

cc.  Pronotal  ctenidium  of  24  spines dentatus  (p.  390). 

66.  Eyes  rudimentary;  teeth  on  inside  of  hind  coxae  in  one  row;  pronotal  ctenidium 

of  14  spines charloUenm  (p.  390). 

aa.  Hind  coxae  without  minute  teeth  on  inside. 
6.  Fifth  tarsal  joint  with  the  middle  pair  of  lateral  spines  dislocated  toward  median 
line  and  replaced  by  two  supernumerary  spines;  pronotal  ctenidium  of  36 

spines perpinnalus  (p.  391 ). 

66.  Fifth  tarsal  joint  never  with  middle  pair  of  spines  dislocated;  pronotal  cteni- 
dium of  26  spines  or  less, 
c.  Males  without  a  strongly  developed  style  projecting  over  pygidium;  size 
medium  to  small;  eyes  usually  present. 
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d.  Hind  tareal  joint  I  about  equalling  II  and  III  together,  rarely  little  more; 

never  with  a  spine  on  apex  of  joint  I  of  hind  tarsi  which  exceeds  joint  II; 

head  always  with  a  distinct  notch  on  the  front. 

€.  Abdominal  teigites  with  3  distinctly  marked  rows  of  unusually  numerous 

bristles;  labial  palpi  nearly  equalling  anterior  femora. 

/.  Frontal  notch  so  reduced  as  to  be  almost  absent;  pronotal  ctenidium 

of  twenty-four  spines nlaskengu  (p.  394). 

^ff.  Frontal  notch  very  distinct;  pronotal  ctenidium  of  eighteen  to  twenty 

spines. 
.  g.  Frontal  notch  normal;  antepygidial  bristles,  two  on  each  side  and  of 

about  equal  length hirmtus  (p.  392). 

gg.  Frontal  notch  with  the  upper  lip  in  the  form  of  a  strong  tubercle; 
antepygidial  bristles  3  on  each  side,  the  inner  quite  small,  the 

middle  largest tuberculatus  (p.  393) 

ee.  Abdominal  tergites  each  with  two  normal  transverse  rows  of  bristles. 
/.  Hind  tarsal  joint  II  with  apical  spine  scarcely  exceeding  joint  III  or 
shorter. 
g.  Lateral  spines  on  last  joint  of  hind  tarsi  with  first  pair  distinctly 
dislocated  toward  median    line,   not  merely  bent  inward,   and 
always  so  on  middle  and  fore  tarsi. 
h.  Abdominal  stemites  with  always  more  than  two  bristles  on  each 
side  on  at  least  five  s^^ments. 
t.  Hind  femora  with  a  longitudinal  row  on  side  of  a  number  of 
bristles;  pronotal  ctenidium  of  eighteen  spines. 
j.  First  joint  in  middle  tarsi  distinctly  longer  than  second  or 
fifth;  female  style  with  a  single  very  minute  bristle  on  upper 

side califomicus  (p.  395) 

jj.  First  joint  in  middle  tarsi  about  equal  in  length  to  second, 
and  also  to  fifth. 
k.  Labial  palpi  scarcely  equalling  anterior  coxse. 

ocvlatu*  (p.  396). 
kk.  Labial  palpi  slightly  exceeding  anterior  coxee. 

ciliaiuB  (p.  397). 
vL  Hind  femora  without  a  longitudinal  row  of  bristles  on  side, 
though  one  or  two  may  occur  there, 
j.  Pronotal  ctenidium  of  twenty-four  to  twenty-six  spines. 

it.  Upper  clasper  of  male  with  one  black  tooth  at  upper  and 

one  at  lower  end pseudarctomys  (p.  399). 

kk.  Upper  clasper  of  male  with  two  black  teeth  at  middle  of 

hind  margin keeni  (p.  400). 

jj.  Pronotal  ctenidium  of  sixteen  to  eighteen  spines;  labial  palpi 
equaling  or  shorter  than  anterior  coxte. 
k.  Fifth  joint  of  middle  tarsi  much  less  than  twice  length  of 
fourth,  the  second  longer  than  fifth,  and  the  first  little 

longer  than  third leu4X)pu8  (p.  401) . 

kk.  Fifth  joint  of  middle  tarsi  always  twice  fourth  in  length  or 
more,  and  other  proportions  different  from  above. 

/.  Labial  palpi  abnormally  slender labiatiLS  (p.  402) 

U.  Labial  palpi  normally  stout. 
m.  Upper  male  claspers  each  with  four  black  teeth 

vnckhami  (p.  403). 
mm.  Upi>er  male  claspers  each  with  six  black  teeth. 

sexderiiatus  (403). 
hh.  Abdominal  stemites  with  but  two  bristles  on  each  side;  upper 
claspers  of  male  each  with  three  stout  black  teeth  on  expanded 
middle  portion  of  hind  margin wagneri  (p.  40SQ)qIc 
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gg.  Spines  on  last  joint  of  hind  tarsi  in  two  rows  on  lateral  marginfi, 
but  with  first  pair  slightly  bent  inward;  labial  palpi  equaling  or  a 
little  exceeding  fore  coxae. 
h.  Disk  of  vertex  back  of  antennal  groove  with  six  stout  bristles. 

am  (p.  406). 
hh.  Disk  of  vertex  back  of  antennal  groove  with  but  one  to  three 
stout  bristles, 
t.  Pronotal  ctenidium  of  twenty  spines. 
j.  Joint  III  of  hind  tarsi  with  but  two  seta  of  spines  on  either 

margin canadenm  (p.  407). 

jj.  Joint  III  of  hind  tarsi  with  three  sets  of  spines  on  either 

margin mton  (p.  408). 

a.  Pronotal  ctenidium  of  sixteen  spines hicidus  (p.  410 ). 

ff.  Hind  tarsal  joint  II  with  an  apical  spine  exceeding  joints  III  and  IV 

together;  hind  femur  with  a  row  of  minute  bristles  on  side. 

g.  Eyes  well  developed;  spines  on  fifth  tarsal  joint  confined  to  two  rows 

on  lateral  margins,  though  the  first  pair  may  be  slightly  bent  inward. 

h.  Labial  palpi  nearly  equaling  anterior  femora. 

i.  Grena  below  eye  obtusely  pointed  posteriorily;  length,  female 

2.75,  male  1.75 monianus  (p.  411). 

11.  Gena  below  eye  subtruncate  posteriorily;  length,  female  3.75, 

male  2.75 ardomys  (p.  411). 

hh.  Labial  palpi  equaling  or  a  little  exceeding  anterior  trochanters, 
i.  First    pair   of   spines    on    last    tarsal  joint    slightly    bent   in* 

ward proximus  (p.  412). 

a.  First  pair  of  spines  on  last  tarsal  joint  curved  outward,  same  as 
others. 

j.  Upper  male  claspers  at  upper  extremity  obliquely  truncate 
toward  body.    The  hind  margin  with  one  long  and  several 

short  bristles bruneri  (p.  413). 

jj.  Upper  male  claspers  obliquely  truncate  away  from  body  or 
narrowed  to  a  point  above;  hind  mai^n  with  four  long  and 
several  short  bristles. 

k.  Genae  broadly  truncate  posteriorly  below  eye;  upper  male 
claspers  distally  gradually  narrowed  to  a  point. 

idahoensis  (p.  413.) 
kk.  Genje  pointed  posteriorly  below  eye;  upper  male  claspers 
obliquely  truncate  away  from  body. 
/.  End  of   male   abdomen    with    comparatively    few    long 

bristles ..arizonmsis  (p.  415). 

U.  End  of  male  abdomen  with  a  thick  brush  of  long  bristles 

on  eighth  s^pnent petiolcUm  ( p.  415). 

gg.  Eyes  rudimentary;  first  pair  of  spines  on  last  tarsal  joint  dislocated 
toward  median  line. 

h.  Labal  palpi  not  equaling  anterior  coxae \gnoiu9  (p.  416). 

hh.  Labal  palpi  exceeding  anterior  trochanters divistu  (p.  416). 

dd.  Hind  tarsal  joint  I  equaling  II,  III,  and  V  together. 
e.  A  spine  on  apex  of  hind  tarsal  joint  I  much  longer  than  joint  II;  front 

without  the  usual  minute  notch coUmidensis  (p.  417). 

ee.  Spines  on  apex  of  hind  tarsal  joint  I  much  shorter  than  II;  front  with 

the  usual  notch eremictis  ( p.  417). 

cc.  Males  with  a  stout  style  projecting  from  seventh  tergite  over  at  least  one- 
third  length  of  pygidium;  size  enormous;  eyes  absent gfykmis  (p.  418). 
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CERATOPHYLLUS  MULTISPINOSUS  Baker. 
Plate  XII,  figs.  1-5. 

This  flea,  from  Lepus-jloridanus  mallurus  at  Raleigh,  North  Carolina, 
well  illustrates  some,  of  pay  remarks  under  the  genus.  By  all  the 
characters  which  have  been  used  to  define  the  genus  this  species  is  a 
Cei*atophyUu8^  yet  I  have  no  hesitation  in  saying  that  its  strongest 
affinities  are  with  the  other  rabbit  fleas,  gldcialis^  affinis^  inaequali^^  and 
simpleir.  The  heavy  posterior  legs,  the  numerous  minute  teeth  on 
inside  of  hind  coxai  and  the  general  habitus  of  the  whole  insect  prove 
this  unmistakably.  But  the  last  tarsal  joint  has  five  equal  spines  on 
either  margin,  and  the  prothorax  only,  possesses  a  ctenidium,  which  is 
unusually  well  developed.  The  original  description  is  so  incomplete 
that  the  species  is  here  redescribed. 

The  single  type  specimen  is  a  male,  with  head  flattened  above  and 
thickened,  and  with  a  distinct  frontal  notch.  The  eye  is  large,  rather 
low  down,  and  not  fully  pigmented  except  around  the  margin.  Gena 
with  two  oblique  rows^of  spines,  the  upper  of  about  six  smaller,  the 
lower  of  three  much  larger  spines,  the  first  of  the  latter  being  above 
and  in  front  of  the  eye.  Gena  below  eye  posteriorly  acute.  First 
joint  of  antenna  with  numerous  small  bristles  near  the  upper  extrem- 
ity, the  second  bearing  about  six  heavy  bristles,  which  are  not  as  long 
as  third  joint.  The  antennal  groove  is  connected  with  upper  margin 
of  head  by  a  chitinous  thickening.  Hind  margin  of  antennal  groove 
sharply  prominent  below,  where  there  are  numerous  small  bristles  on 
the  margin;  above  this  the  margin  is  not  clearly  defined  and  the  min- 
ute bristles  are  scattered.  Hind  margin  of  vertex,  with  the  usual 
marginal  row  of  about  sixteen  bristles,  and  there  are  two  stout  unequal 
spines  at  each  lower  angle.  Just  behind  middle  of  antennal  groove 
there  are  two  small  and  one  large  spine.  Mandibles  about  equaling 
fore  COX8B.  The  pronotum  has  two  rows  of  few  weak  bristles  on  disk, 
and  on  hind  margin  a  row  of  about  forty  rather  short  and  slender 
ctenidial  spines,  and  a  long  stout  spine  at  extreme  lateral  angle.  The 
meso-  and  metanotum  have  a  row  of  about  14-16  larger  bristles  behind 
and  three  or  four  rather  irregular  rows  of  numerous  minute  bristles 
on  disk.  Metathoracic  scale  with  three  spines  near  anterior  border, 
an  irregular  row  of  six  stouter  ones  across  middle  and  one  near  hind 
margin.  Abdominal  tergite>4  with  one  transverse  row  of  about  twenty- 
four  large  bristles  and  about  two  rows  each  of  numerous  minute  bris- 
tles, though  these  latter  are  very  irregularly  placed.  There  are  also 
two  minute  median  black  teeth  on  fii'st  seven  tergites,  and  lateral  teeth 
as  follows:  two  on  each  side  of  first  two  segments,  and  one  on  each 
side  of  next  five.  On  each  side  there  are  two  antepygidial  bristles, 
one  of  which  exceeds  tenth  segment  and  is  twice  the  length  of  the 
other.     The  tenth  tergite  is  covered  with  a  brushy  mass  of  bristles, 

Digitized  by  V^OOQlC 


390  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.xxvxi 

and  the  lateral  portions  of  the  ninth  with  about  a  dozen  stout  bristles. 
Middle  abdominal  sternites  each  with  a  transverse  row  of  six  to  eight 
bristles. 

The  hind  tibiae  are  stout  and  heavily  bristled.  Second  joint  of  hind 
tarsi  with  one  apical  spine  about  equaling  joint  III.  Hind  femora 
with  several  bristles  on  lower  margin  proximally,  three  on  lower 
margin  distally,  but  only  two  minute  bristles  on  side.  Hind  coxae 
unusually  heavily  clothed  with  stiff  bristles  on  outside  anterior  half; 
inside  and  below  are  several  close-set  irregular  rows  of  numerous 
minute  teeth. 

Upper  claspers  nearly  quadrangular,  attached  by  one  comer,  the 
hind  margin  with  a  few  weak  hairs. 

Length,  3.5  nmi.     Color,  clear  brown. 

CERATOPHYLLUS  DENTATUS,  new  species. 

The  single  male  specimen  of  this  species  in  the  collection  was  sent 
from  Moscow,  Idaho,  by  Prof.  J.  M .  Aldrich,  who  found  it  on  Zt/nx 
canadensis^  associated  with  considerable  numbers  of  another  species. 
I  regard  this  occurrence  as  purely  accidental,  and  should  not  be  sur- 
prised to  learn  eventually  that  its  proper  host  was  some  species  of 
Zepus^  as  its  real  affinities  are  with  multispinosus  and  the  other  rabbit 


This  species  is  a  very  near  relative  of  multispinosus^  with  distinguish- 
ing characters  as  follows:  The  pronotal  ctenidium  consists  of  about  26 
close-set  spines.  The  mandibles  extend  to  about  four-fifths  the  length 
of  anterior  coxse.  On  each  side  of  the  vertex  there  are  more  than  3 
spines.  The  black  teeth  on  the  abdominal  tergites  occur  in  pairs,  one 
pair  on  each  side  near  the  dorsal  line.  The  male  claspers  are  twice 
longer  than  wide,  narrowed  on  apical  half  below  to  a  truncate  apex; 
the  margin  with  a  number  of  scattering  bristles  and  minute,  weak 
hairs.  One  of  the  apical  spines  on  joint  II  of  hind  tarsi  is  nearly  as 
long  as  joints  III  and  IV  together.  The  minute  teeth  on  inside  of  hind 
coxae  are  even  more  numerous  than  in  multispinosus. 

Length,  3.5  mm.     Color,  rich  brown. 

Type.—GKi,  No.  6900,  U.S.N.M. 

CERATOPHYLLUS    CHARLOTTENSIS  Baker. 

Plate  XII,  figs.  a-10. 

The  Rev.  J.  H.  Keen  found  this  species  in  a  mouse  nest  at  Masset, 
Queen  Charlotte  Islands,  and  I  described  it  as  a  Typhlopsylla  on 
account  of  the  reduced  eyes.  It  possesses  several  remarkable  charac- 
ters not  mentioned  in  the  meager  original  description.  It  has  the 
typical  form  of  body  of  a  Ceratophyllus.  The  spines  of  last  tarsal 
joint  on  fore  and  middle  legs  are  arranged  as  in  Ctenophthalm^is^  those 
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on  hindlegs  as  in  Pul^x,  One  of  the  most  suggestive  characters  is  the 
reduced  group  of  teeth  on  inside  of  hind  coxae,  composed  of  about 
eight  teeth  in  one  nearly  even  row.  It  is  the  only  species  of  the  true 
Ceratophyllus  form  in  which  I  have  seen  these  teeth.  It  should  be 
noted  that  the  second  and  third  abdominal  tergites  possess  four  minute 
teeth  each,  and  the  fourth  and  fifth  two  each.  There  are  three  ante- 
pygidial  spines  on  each  side,  one  long  one  between  two  shorter. 

The  end  of  the  female  abdomen  possesses  comparatively  few  bristles. 
The  style  is  twice  longer  than  wide  at  base,  gradually  narrowed  to  the 
tip,  where  there  is  a  long  spine  just  before  which  on  the  upper  margin 
is  a  minute  bristle.  The  substy lar  flap  has  a  few  longer  bristles  at  end 
and  a  few  shorter  on  lower  margin.  Laterally  the  eighth  tergite 
bears  three  long  spines  and  a  few  bristles.  Length,  2.5  mm.  Color, 
pale  brown.     Only  females  are  known. 

CERATOPHYLLUS  PERPINNATUS,  new  species. 
Plate  XIII,  figs.  1-6. 

From  the  Queen  Charlotte  Islands  the  Rev.  J.  H.  Keen  also  sends  a 
flea  of  remarkable  aspect,  but  of  which  he  does  not  give  the  host.  It 
possesses  one  especially  salient  character  not  recorded  for  any  other 
species  of  the  order.  The  last  tarsal  joint  has  the  middle  pair  of  spines 
dislocated  toward  the  median  line,  but  these  are  replaced  toward  the 
outside  by  a  supernumerary  pair,  making  six  pairs  of  the  ordinary 
spines  on  the  underside  of  the  last  tarsal  joint  on  all  the  legs. 

The  single  specimen  is  a  male.  The  head  is  rather  rounded  and 
bulging  in  front,  with  a  shai'ply  defined  frontal  notch,  though  flattened 
and  thickened  on  top  after  the  usual  manner.  The  eye  is  large  and 
nearly  circular.  The  gena  is  provided  with  three  oblique  rows  of 
bristles,  the  upper  row  of  about  8  small,  short  bristles,  the  second 
with  four  larger,  and  the  lower  with  three  long  and  stout  bristles. 
The  antennal  groove  extends  nearly  to  the  upper  margin  of  the  head, 
with  which  it  is  connected  by  a  chitinous  thickening.  The  bristles  on 
second  antennal  joint  are  small  and  few,  and  much  shorter  than  third 
joint.  The  hind  margin  of  antennal  groove  is  lined  with  minute  scat- 
tering hairs.  On  the  hind  margin  of  the  head  occurs  the  usual  row 
of  about  14  bristles,  those  at  the  lower  angles  large  and  long.  The 
disk  of  the  vertex  has  two  oblique  rows  of  bristles  on  either  side  near 
the  upper  margin  of  the  head,  the  upper  row  with  about  4,  the  lower 
with  about  6  bristles,  all  becoming  smaller  backward.  The  mandibles 
extend  to  a  little  more  than  two-thirds  of  anterior  coxae.  The  first 
joint  of  the  maxillary  palpi  is  somewhat  longer  than  the  second. 

The  pronotum  is  armed  with  a  transverse  row  of  about  12  small 
bristles  on  the  disk  and  on  the  hind  margin  a  ctenidium  of  about  36 
rather  slender  and  close-set  spines.  The  mesonotum  and  metanotum 
have  each  a  transverse  row  of  about  12  bristles  and  cephalad  of  this 
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on  each,  several  rows  of  somewhat  scattered  minute  hairs.  The  meta- 
thoracic  epiphysis  has  two  rows  of  rather  large  bristles,  about  3  in 
each  row. 

The  abdominal  tergites  each  have  a  tmnsverse  row  of  14  to  16  larger 
bristles  and  a  second  row  of  much  smaller  ones.  There  is  one  ante- 
pygidiaJ  bristle  on  each  side,  and  these  do  not  equal  the  tenth  terete. 
Most  of  the  middle  abdominal  sternites  have  each  a  single  transverse 
row  of  6  bristles. 

The  genitalia  are  of  the  general  CeratophyUus  type  and  yet   are 
quite  unique  in  detail.     The  lateral  portion  of  the  ninth  tergite   is 
lobed  above,  the  lobe  as  long  as  wide  at  base,  tip  obliquely  rounded 
and  provided  with  a  bristle.     The  rounded  portion  beneath  which  the 
upper  clasper  is  attached  is  provided,  as  is  frequently  the  case,  with 
two  long  bristles.     The  upper  claspers  are  sulx|uadrangular,  attached 
by  the  lower  inner  angle,  the  upper  inner  angle  somewhat  produced 
and    provitfed  with   three  minute   hairs,   the   upper   angle  broadly 
rounded,  the  lower  angle  considerably  swollen  and  produced  and  pro- 
vided with  a  large  long  tooth  which  is  distorted  near  its  tip;  the  hind 
margin  is  provided  with  a  bristle  at  top,  below  this  two  short  spines, 
and  with  two  more  short  spines  above  the  lower  tooth. 

Hind  coxae  without  minute  teeth  on  inside.  Hind  femur  with  but 
one  minute  hair  on  the  side.  Spines  on  apex  of  second  joint  of  hind 
tarsi  all  shorter  than  the  third  joint.  Hind  tarsal  joints  with  lengths 
in  following  proportions:  20-15-9-5-10. 

Length,  3  mm.     Color,  light  brown. 

Tyj>e.—C2Li.  No.  6901,  U.S.N.M. 

CERATOPHYLLUS  HIRSUTUS  Baker. 

Plate  XVII,  figs.  1-4. 

The  prairie-dog  flea,  not  uncommon  in  Colorado  at  least,  is  a  very 
conspicuous  species  by  reason  of  the  great  length  of  the  labial  palpi 
and  inclosed  organs,  and  the  very  heavy  bristling  of  the  abdomen, 
though  the  bristling  of  other  parts  is  normal.  Only  females  are 
represented  in  the  collection. 

The  upper  margin  of  the  head  slopes  ver}"  stronglv  from  base  to 
mouth,  the  distinct  frontal  notch  being  very  low  down.  The  eye  is 
very  small  in  proportion  to  size  of  head.  Just  above  the  eye  are  a 
few  minute  hairs.  The  gena  bears  three  heav}^  bristles  below,  the 
inner  above  and  slightly  in  front  of  eye,  the  outer  on  lower  margin: 
above  these  are  two  bristles,  one  larger  on  lower  margin  and  one  small 
one  in  center  of  gena.  The  gena  below  the  eye  is  subtruncate  pos- 
teriorh\  The  antennal  groove  is  unusually  broad  for  its  length,  ex- 
tending to  two-thirds  the  height  of  the  head;  the  hind  margin  is 
provided  with  numerous  small  hairs.  The  numerous  bristles  on  second 
antennal  joint  considerably  exceed  third  joint.     The  usual  bristles 
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occur  on  hind  margin  of  bead,  though  but  a  single  rather  stout  bristle 
occurs  on  disk  of  vertex  back  of  antennal  groove.  The  labial  palpi 
nearly  equal  the  anterior  femora.     The  maxillse  are  unusually  slender. 

The  prothoracic  ctenidium  contains  about  tweny  spines.  The 
metanotum  and  first  three  abdominal  tergites  have  four  minute  but 
stout  dark-colored  teeth  on  hind  margins.  The  abdominal  tergites 
are  provided  with  very  numerous  bristles  in  several  rows,  the  prin- 
cipal rows  with  about  20  to  24  bristles  each.  Antepygidial  spines, 
two  on  each  side  and  of  about  equal  length.  Abdominal  sternites 
third  to  sixth  inclusive,  each  with  a  row  of  about  12  larger  bristles 
and  several  smaller  back  of  these;  the  seventh  and  eighth  sternites 
with  numerous  bristles  in  several  somewhat  scattered  rows.  Style 
rather  stout,  with  one  long  bristle  at  tip  and  with  others  ne^rl}^  as 
heavy  along  the  sides.     Substylar  flap  nearly  hidden  in  bristles. 

The  hind  coxa  without  minute  teeth  inside.  Hind  femur  with  a 
straight  row  of  about  ten  minute  bristles  on  side.  There  are  2 
apical  spines  on  joint  II  of  hind  tarsi,  which  nearly  equal  joints  iii  and 
iv  together.  The  spines  on  the  last  tarsal  joints  occur  in  the  typical 
Ceratophyllus  order.  Lengths  of  hind  tarsal  joints  in  the  proportions 
of  21-12.5-8.5-5-9. 

Length,  2-3  mm.     Color,  light  brown. 

CERATOPHYLLUS   TUBERCULATUS,  new  species. 
Plate  XIII,  figs.  7-9. 

Professor  Aldrich  has  collected  from  Citdhis  colujiihlamM  at  Mos- 
cow, Idaho,  a  species  which  is  closely  related  to  hirmitus^  but  which, 
however,  shows  striking  specific  differences.  There  are  but  two 
specimens — fortunately  male  and  female. 

Female:  The  head  has  the  same  strongly  sloping  upper  margin  as  in 
hirsfutus^  but  the  upper  lip  of  the  frontal  notch  projects  as  a  conspic- 
uous tubercle.  The  gena  bears  the  usual  three  heavy  bristles  below, 
with  a  small  one  between  the  first  two,  but  the  upper  row  is  repre- 
sented by  only  one,  and  that  on  the  lower  margin.  Just  above  the 
eye  are  a  number  of  minute  hairs.  This  species  ako  has  the  hind 
margin  of  the  antennal  groove  provided  with  a  number  of  minute 
bristles,  and  one  large  bristle  occurs  on  disk  of  vertex  behind  middle 
of  antennal  groove.  The  gena  below  eye  is  acute  posteriorly.  The 
dozen  close-set  bristles  on  second  joint  of  antenna  are  longer  than 
third  joint.  The  labial  palpi  extend  to  about  throe-fourths  of  anterior 
femora. 

Thoracic  nota  with  two  transverse  rows  of  bristles,  the  principal 
with  about  10  good-sized  bristles.  The  prothoracic  ctenidium  con- 
tains about  18  spines.  The  abdominal  terga  have  about  16  to  18  large 
bristles  in  the  principal  row,  and  with  numerous  minute  bristles  in 
two  more  or  less  well-defined  rows  back  of  these.     The  minute  hairs 
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which  in  most  Cefratophyllus  species  occur  in  the  same  row  between 
the  larger  bristles  are  here  of  very  unusual  size,  being  nearly  half  the 
size  of  the  large  bristles.  In  most  other  species  they  are  quite  incon- 
spicuous. 

There  are  three  antepygidial  bristles  on  each  side,  two  quite  unequal 
large  ones  and  a  small  one  behind  and  near  the  median  line.  The 
abdominal  sternites  are  here  more  heavily  clothed  than  in  any  species 
of  the  genus  known  to  me,  and  the  number  of  bristles  increases  can- 
dad.  There  are  two  or  three  rows  to  each  sternite,  the  principal  row 
on  the  third  segment  numbering  18  and  on  the  seventh  20.  On  the 
eighth  sternite  the  bristles  are  rather  short  and  scattering. 

The.  style  is  rather  stout  with  one  long  apical  bristle  and  several 
smaller  along  the  sides.  The  substylar  flap  has  several  long  bristles 
at  tip  and  a  mass  of  short  stout  bristles  on  lower  margin. 

The  hind  coxsb  lack  minute  teeth  on  inside.  The  hind  femur  has  a 
row  of  about  six  bristles  on  the  side.  One  of  the  apical  spines  on 
joint  n  of  hind  tarsus  exceeds  joints  111  and  IV  together.  The  spines 
on  fifth  tarsal  joint  occur  in  the  typical  CeratophyUvs  order.  Lengths 
of  hind  tarsal  joints  in  the  proportions  of  20-16.5-7.5-5-10. 

Length,  2.3  mm. 

Male:  The  male  before  me  is  a  most  extraordinary  looking  creature, 
due  to  a  malformation.  The  upper  margin  of  head  is  evidently  nor- 
mally flattened  in  this  species  as  usual  in  Ceratophyllns^  but  in  this 
specimen  is  collapsed  inward  and  deeply  concave.  The  upper  row  of 
genal  bristles  is  composed  of  three  members.  As  in  most  males,  the 
third  antennal  joint  is  somewhat  extended  so  that  the  bristles  on  second 
joint  are  not  as  long  as  the  third.  The  genitalia  are  entirely  inclosed 
from  view  in  this  specimen,  within  the  much  extended  and  posteriorly 
truncated  eighth  segment  which  has  on  its  surface  a  number  of  long, 
stout,  rather  distant  bristles.  The  lateral  portion  of  the  ninth  tergite 
is  not  lobed  above,  but  is  broadly  rounded.  The  upper  claspers  are 
long,  slightly  curved  sickle  fashion,  acute  at  tip,  and  armed  on  pos- 
terior border  with  about  seven  bristles. 

Length,  2  mm.     Color,  rather  darker  brown  dorsally. 

Type.—C2Li.  No.  6902,  U.S.N.M. 

CERATOPHYLLUS  ALASKENSIS,  new  species. 

Dr.  Kellogg  presented  me  with  some  specimens  of  a  species  taken  by 
Mr.  McElhaney  on  CUelhis  harrmpends  at  Point  Barrow,  Alaska. 
This  is  the  farthest  north  record  for  the  order  in  America.  This 
species  is  also  the  largest  one  known  to  occur  on  any  spermophile. 

Female:  Head  broadly  evenly  rounded  from  occiput  to  mouth,  the 
frontal  notch  almost  wanting.  Gena  with  the  usual  three  heavy  bristles 
below,  the  upper  row  represented  by  one  on  the  margin.  The  eye  is 
small  compared  with  size  of  head,  and  low  down.     Gena  below  eye 
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posteriorly  truncate.  Antennal  groove  reaching  two-thirds  the  depth 
of  the  head,  the  hind  margin  with  a  number  of  scattering  minute  bris- 
tles. The  hind  margin  of  the  head  is  provided  with  the  usual  bristles, 
the  disk  of  the  vertex  with  one  heavy  bristle  behind  middle  of  antennal 
groove.  Second  joint  of  antenna  with  al)out  a  dozen  bristles  which 
extend  beyond  third  joint.  Labial  palpi  extending  to  more  than  half 
of  anterior  femora. 

Thoracic  nota  each  with  one  row  of  10  to  12  large  bristles  and  one  of 
smaller.     The  pronotal  ctenidium  contains  24  slender  spines. 

Abdominal  tergites  with  three  distinct  rows  of  bristles,  the  princi- 
pal row  of  16  to  18  bristles,  the  minute  hairs  between  these  last  very 
inconspicuous.  Antcpygidial  spines  three  on  each  side,  two  larger 
unequal  and  one  smaller  near  the  median  line.  Abdominal  sternites 
with  three  rows  of  bristles  each,  the  far  greater  number  occurring  in 
the  principal  row,  which  has  18  to  20  bristles.  The  eighth  tergite 
laterally  bears  numerous  rather  distant  short  bristles.  Just  beneath 
the  pygidium  on  either  side  occur  five  strong  bristles. 

The  style  is  very  thick  and  swollen,  with  two  long  stout  bristles  on 
the  apex,  and  four  or  five  just  before  the  apex.  The  substylar  flap 
has  several  long  bristles  at  tip  and  a  number  of  short,  stout  ones  on 
lower  margin. 

Hind  coxse  without  minute  teeth  inside.  Hind  femora  with  a  row  of 
about  10  minute  bristles  on  the  side.  One  of  the  apical  spines  on  the 
second  hind  tarsal  joint  equals  in  length  joint  HI  and  half  of  IV  together. 
Spines  on  last  tarsal  joint  of  the  typical  Ceratophyllvs  type.  Lengths 
of  hind  tarsal  joints  in  the  proportion  20-13-9-5-10.     Length  4  mm. 

Male:  Head  flattened  on  top  as  usual.  Pronotal  ctenidium  of  22 
spines.  Eighth  abdominal  tergite  with  a  number  of  heavy  bristles  on 
the  upper  posterior  portion,  in  three  rows  of  4  each,  and  with  the 
hind  margin  incurved.  Lateral  portion  of  the  ninth  tergite  with  a 
broad  rounded  upper  lobe,  with  two  widely  separated  long  bristles 
over  the  attachment  of  claspers.  Upper  claspers  more  than  twice 
longer  than  wide,  somewhat  sickle-shaped,  but  broad  and  obtuse  at  tip, 
the  hind  margin  with  a  few  weak  bristles. 

Length,  8.25  mm.     Color,  rich  brown,  darker  dorsally. 

Type:— Qvii.  No.  6903,  U.S.N.M. 

CERATOPHYLLUS  CALIFORNICUS,  new  species. 
Plate  XVII,  figs.  5-8. 

There  is  in  the  collection  one  female  specimen  of  a  flea  collected  at 
Mountain  View,  California,  on  a  field  mouse,  by  Mr.  Edward  Ehrhorn, 
whjch  differs  from  any  other  mouse  flea  yet  described. 

Head  evenly  rounded  from  occiput  to  mouth,  the  frontal  notch 
rather  low  and  inconspicuous.  Gena  with  three  stout  bristles  below, 
the  upper  row  represented  by  two  bristles,  one  smaller  than  the  other. 
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above  the  eye.  Eyes  nearly  round  and  of  medium  size.  Gena  below 
eye  obtusely  pointed  posteriorly.  Hind  margin  of  antennal  groove 
sharply  prominent  and  with  a  number  of  minute  hairs.  Antennal 
groove  extending  to  two-thirds  the  depth  of  the  head.  Bristles  on 
second  antennal  joint  not  extending  beyond  third  joint.  Behind  the 
middle  of  the  antennal  groove  on  the  disk  of  the  vertex  there  is  one 
stout  bristle.  The  usual  bristles  occur  on  hind  margin  of  head.  The 
labial  palpi  exceed  slightly  the  anterior  trochanters.  Pronotum  with 
a  transverse  row  of  about  fouiteen  bristles  on  disk,  and  on  hind  mar- 
gin a  ctenidium  of  eighteen  or  twenty  stout  spines.  Mesonotum  and 
metanotum  each  with  two  rows  of  bristles,  those  in  posterior  row 
larger  and  fourteen  in  number,  the  anterior  row  with  numerous 
smaller  ones.  Hind  margin  of  metanotum  with  two  small  teeth  on 
each  side.  First  three  abdominal  tergites  with  one  small  tx)oth  on  each 
side.  *  Abdominal  tergites  each  with  two  rows  of  bristles,  the  pos- 
terior with  about  fourteen  larger,  the  anterior  with  fewer  smaller 
bristles.  Antepygidial  bristles  three  on  each  side,  the  inner  smallest, 
the  middle  longest.  Abdominal  sternites  each  with  a  row  of  eight  or 
ten  rather  stout  bristles.  Two  stout  bristles  occur  on  each  side  just 
beneath  the  pygidium.  Lateral  portion  of  eighth  tergite  with  three 
or  four  stout  bristles  on  the  hind  margin. 

Female  style  rather  stout,  narrowed  to  a  point,  where  there  is  a 
long  bristle;  there  is  also  a  bristle  on  the  lower  margin,  and  one  very 
minute  one  above.  The  substylar  flap  is  pointed,  possesses  several 
long,  slender  bristles  at  apex,  and  a  number  of  short,  stout  bristles  on 
lower  margin. 

Hind  coxro  without  minute  teeth  on  inside.  Hind  femur  with  a  row 
of  four  to  five  small  bristles  on  the  side.  Spines  on  the  apex  of  second 
joint  of  hind  tarsus  shorter  than  third  joint.  First  pair  of  spines  on 
last  joint  of  hind  tarsus  somewhat  dislocated  toward  median  line. 
Lengths  of  joints  of  hind  tarsi  in  the  proportion  21.5-13.5-8-5-9. 

Length,  2.5  mm.     Color,  pale  brown. 

Type.— CAt  No.  6904,  U.S.N.M. 

CERATOPHYLLUS    OCULATUS,  new  species. 

Plate  XIX,  figs.  10-14.  • 

This  species  is  based  on  a  single  male  specimen  collected  on  mink 
in  Washington,  District  of  Columbia,  by  Mr.  A.  A.  Harsall. 

The  head  is  flattened  above  as  usual,  the  frontal  notch  very  distinct 
and  rather  high.  The  lower  row  of  genal  bristles  contains  two  large 
bristles  with  one  small  one  between  them.  The  superior  row  is  repre- 
sented b}^  four  or  five  bristles  extending  very  obliquely  from  al^ve 
the  uppermost  bristle  on  the  upper  margin  of  the  eye  to  the  upper 
fourth  of  the  antennal  groove.  The  antennal  groove  extends  to 
the  upper  margin  of  the  head,  and  is  suddenly  broadened  in   the 
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lower  fourth.  On  the  middle  of  hind  margin  of  antennal  groove 
occur  a  few  minute  hairs,  while  just  back  of  the  margin  on  disk  of 
vertex  stands  one  stout  bristle.  The  usual  bristles  occur  on  hind 
margin  of  head,  with  a  large  long  one  at  lower  angle  on  either  side. 
Labial  palpi  about  equaling  anterior  coxae.  The  fourth  joint  of  maxil- 
lary palpi  is  unusually  slender. 

Pronotum  with  a  transverse  row  of  twelve  bristles  and  on  hind 
margin  a  ctenidium  of  eighteen  stout  spines.  Hind  margin  of  meta- 
notum  with  two  small  teeth  on  each  side,  first  ai|^  second  abdominal 
tergites  the  same,  the  third  with  only  one  on  each  side.  Abdominal 
tergites  with  two  rows  of  bristles  each,  the  larger  bristles,  eighteen 
in  number  on  each  of  the  middle  segments.  Middle  abdominal  ster- 
nites  with  three  or  four  bristles  on  each  side.  Antep3^gidial  bristles 
three  on  each  side,  the  middle  one  of  each  group  very  large,  the  other 
two  small,  though  not  reduced  to  hairs.  Hind  margin  of  lateral  por- 
tions of  eighth  segment  with  about  six  stout  bristles.  Lateral  portion 
of  ninth  tergite  with  a  short,  thick  lobe,  which  is  obliquely  truncate 
and  bears  a  hair  at  tip.  The  upper  clasper  is  short  and  thick,  almost 
crescentiform,  with  the  hind  margin  rounded  and  the  upper  end  acutely 
angled,  but  the  base  is  broad;  on  the  upper  portion  of  the  hind  margin 
there  are  two  bristles  and  two  or  three  hairs. 

Hind  coxa  without  minute  teeth  inside.  Hind  femur  with  a  row  of 
four  or  five  distant  bristles  on  the  side.  Apical  spines  on  second  joint 
of  hind  tarsi  shorter  than  third  joint;  first  pair  of  spines  on  last  joint 
distinctly  dislocated  toward  median  line.  Length  of  middle  tarsal 
joints  in  the  proportion  12-12-9-5-12. 

Length,  2.5  mm.     Color,  pale  brown;  middle  of  dorsum  darker. 

Tt/j?e.—Ceit.  No.  6905,  U.S.N.M. 

CERATOPHYLLUS  CILIATUS,  new  species. 
Plate  XVI,  figs.  1-6. 

Mr.  Ehrhorn  also  contributes  from  Mountain  View,  California,  the 
male  and  female  of  a  species  occumng  on  a  chipmunk.  It  is  closely 
related  to  caUfanileus,  Unfortunately  the  male  of  the  latter  is 
unknown,  but  the  females  diflfer  in  many  characters. 

Female:  Head  leather  strongly  rounded  from  occiput  to  mouth,  the 
minute  frontal  notch  rather  low  down.  Lower  row  of  genal  bristles  of 
three  subequal  bristles,  the  upper  row  of  four  or  five  much  smaller. 
Eyes  ovate  and  low  down  in  head.  Antennal  groove  rather  small  and 
reaching  two-thirds  the  depth  of  the  head.  Bristles  on  second  antennal 
joint  much  shorter  than  third  joint.  Hind  margin  of  antennal  groove 
with  a  few  minute  hairs,  especially  near  the  lower  angle.  Caudad  of  the 
middle  of  the  antennal  groove,  on  the  disc  of  the  vertex,  are  three 
bristles,  two  small  and  one  large  one,  the  latter  situated  almost  on  the 
margin  of  the  groove.     Hind  margin  of  the  head  with  the  usual  bris- 
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ties,  the  large  one  at  lower  angle  somewhat  raised  and  with  a  smaller 
one  below  it.    Labial  palpi  considerably  exceeding  anterior  trochanters. 

Pronotum  with  one  transverse  row  of  about  fourteen  bristles  on 
the  disc,  the  one  at  each  lateral  angle  large  and  long;  hind  mar^n 
with  a  ctenidium  of  eighteen  stout  spines.     Meso-  and  metanotiun  each 
with  three  rows  of  bristles,  the  posterior  row  of  twelve  to  fourteen 
larger  bristles,  those  of  the  second  more  numerous  but  smaller,  and 
the  third  of  fewer  and  still  smaller  ones.    Hind  margin  of  metanotum 
with  a  small  tooth  oi^each  side,  first  tergite  with  two,  second  with  two, 
and   third  with  one,  on   each   side.     Abdominal   tergites  each  with 
twelve  to  fourteen  large  bristles  in  one  row,  and  a  less  number  of 
smaller  bristles  in  the  second  row.     Antepygidial  bristles  three  on 
each  side,  the  middle  one  in  each  group  largest.     Abdominal  sternites 
each  with  two  rows  of  bristles,  the  posterior  of  eight  to  ten  lai^r, 
and  the  anterior  with  eight  to  twelve  smaller,  rather  scattered  ones. 
Beneath  the  pygidium  on  either  side  there  is  a  group  of  five  stout 
bristles.     The  style  is  rather  short  and  thick,  with  one  long  bristle  at 
apex,  one  on  lower  margin,  and  two  on  upper  margin.    The  subst^^lar 
flap   is  apically   unusually   broad,  with   the    usual   long  bristles  at 
extreme  tip,  the  lower  margin  with  a  group  of  short,  slender,  dark- 
colored  spines. 

Hind  coxee  without  minute  teeth  on  inside.  Hind  femur  with  a 
longitudinal  row  of  four  to  five  bristles  on  the  side.  None  of  the 
apical  spines  on  second  joint  of  hind  tarsi  exceed  joint  HI.  First  pair 
of  spines  on  last  tarsal  joint  dislocated  toward  median  line,  though 
not  so  distinctly  so  on  hind  tarsi.  Lengths  of  joints  of  hind  tarsi  in 
the  proportion  23-16-9-5-10. 

Length,  2.5  mm.     Color,  clear  brown,  darker  dorsally. 

Male:  Head  flattered  above  as  usual,  the  frontal  notch  much  higher 
on  the  front  than  in  the  female.  Antennal  groove  reaching  upper 
margin  of  head.  Antepygidial  bristles  three  on  each  side,  but  the 
outer  two  in  each  set  aborted.  Eighth  tergite  with  two  rows  of  four 
to  five  stout  bristles  on  each  side  near  hind  margin. 

Lateral  portion  of  ninth  tergite  with  a  stout  thumb-shaped  lobe,  and 
the  two  usual  bristles  over  insertion  of  upper  claspers.  The  upper 
claspers  are  long  and  slender,  the  upper  end  suddenly  expanded,  this 
latter  portion  being  acute  angled  in  front  and  rounded  behind,  with 
two  short,  blunt,  dark-colored  teeth;  near  base  on  hind  margin  is  a 
stout  straight  bristle.  The  slender  ventral  style  has  a  long  and  a  short 
bristle  at  apex,  which  stand  out  nearly  at  right  angles. 

Length,  2.3  mm. 

Type.— Cat.  No.  6906,  U.S.N.M. 
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CERATOPHYLLUS  PSEUDARCTOMYS,  new  species. 
Plate  XXIV,  fiKS.  1-7. 

Two  females  and  a  male  taken  from  Arctomys  monax  at  Newport, 
Herkimer  County,  New  York,  were  sent  to  me  b}^  Mr.  D.  B.  Young. 
This  species  is  one  of  the  most  unique  foims  in  the  American  fauna, 
presenting  several  churacters  not  before  noted  in  the  Siphonaptera. 

Female:  Head  very  broadly  rounded  from  occiput  to  mouth.  Three 
bristles  in  the  lower  row  on  gena,  the  middle  bristle  smaller,  and 
between  this  and  the  outside  ones  a  number  of  minute  hairs  in  the 
same  row.  Upper  genal  row  entirely  lacking,  although  a  number  of 
minute  hairs  occur  above  the  eye.  Eye  subelliptical,  low  in  the  head 
and  rather  small  in  proportion.  Antennal  groove  not  reaching  two- 
thirds  the  depth  of  the  head,  the  hind  margin  sharply  marked  and 
with  a  number  of  minute  hairs  scattered  along  it.  Second  antennal 
joint  with  four  or  five  bristles  which  do  not  extend  beyond  the  third 
joint.  In  the  position  of  the  stout  bristle  usually  found  back  of  the 
middle  of  the  antennal  groove  there  is  here  only  a  minute  hair. 
Hind  margin  of  head  with  the  usual  bristles,  except  that  at  each  lower 
angle  there  are  two  stout  bristles,  the  lower  shorter  than  the  upper. 
Labial  palpi  reaching  to  about  half  the  length  of  anterior  trochanters. 
Maxillse  unusually  blunt. 

Pronotum  with  a  row  of  about  fourteen  bristles  near  the  hind 
margin,  which  is  provided  with  a  ctenidium  of  about  twenty-six  close- 
set  spines.  Meso-  and  metanotum  each  with  two  rows  of  bristles,  the 
posterior  of  about  twelve  larger  ones,  the  anterior  of  about  the  same 
number  of  much  smaller  bristles.  Metathoracic  epiphysis  with  two 
longer  and  three  shorter  spines. 

First  and  second  abdominal  tergites  with  three  small  teeth  on  each 
side,  the  third  and  fourth  with  two  on  each  side.  Abdominal  tergites 
each  with  two  rows  of  bristles,  the  posterior  of  fourteen  to  sixteen 
larger  bristles,  the  anterior  of  fewer  smaller  ones.  Antepygidial 
bristles  three  on  each  side  and  long  and  stout,  the  middle  one  in  each 
group  largest.  Most  of  the  aMominal  tergites  each  with  about  five 
unusually  stout  bristles  in  one  row,  and  with  a  second  row  of  one  to 
three  smaller  bristles.  Immediately  beneath  pygidium  on  either  side 
are  two  long  and  two  shorter  bristles.  Lower  posterior  angle  of 
lateral  portion  of  eighth  tergite  with  four  stout  bristles  and  cephalad 
of  these  two  others.  End  of  abdomen  with  comparatively  light 
vestiture. 

The  style  is  long,  becoming  slender  and  slightly  curved  upward, 
with  a  long  bristle  at  apex  and  one  on  lower  margin.  Substylar  flap 
slender  and  with  very  large  bristles  at  apex  and  several  short,  stout 
ones  on  lower  margin. 
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Hind  COX8B  without  minute  teeth  inside.  Hind  femur  with  but  a 
single  minute  hair  on  inside.  Apical  spines  on  second  joint  of  hind 
tarsi  nor  exteitding  beyond  third  joint.  First  pair  of  spines  on  fifth 
joint  of  hind  tarsi  strongly  dislocated  toward  the  median  line.  Lengths 
of  joints  of  hind  tarsi  in  the  proportion  25.5-15-8-5-9. 

Length,  3.5  mm.     Color,  clear  brown. 

Male:  Head  flattened  on  top  after  the  usual  manner.  Along  the 
front  margin  of  antennal  groove,  above  the  eye,  are  three  or  four 
small  bristles.  There  are  a  far  greater  number  of  minute  hairs  on 
hind  margin  of  antennal  groove  than  in  the  female. 

On  the  meso-  and  metanotum  and  first  abdominal  segment  occurs 
an  arrangement  of  bristles  which  is  entirely  unique  in  the  whole  order. 

On  the  side  of  meso-  and  metanotum  is  a  tongue-shaped  area,  pointed 
backward,  and  common  to  the  two  sclerites.  About  the  margin  of  this 
are  the  bristles  arranged — especially  long  and  numerous  on  the  upper 
margin.  On  the  first  abdominal  segment  is  a  similarly  outlined  area 
extending  backward  from  metanotum,  though  much  smaller  and  with 
but  seven  or  eight  bristles  about  its  margin.  Antepygidial  bristles 
three  on  each  side,  the  outer  two  in  each  set  well  developed,  the  inner 
aborted. 

The  genitalia  are  very  strongly  and  uniquely  developed.  The  pos- 
terior portion  of  the  abdomen  is  characterized  by  numerous  long,  stout 
bristles,  gathered  into  two  brush-like  lots  below,  while  above,  the  hind 
margin  of  eighth  segment  laterally  has  a  row  of  about  twelve  of  these 
long  bristles,  just  behind  which  are  a  greater  number  of  small  ones. 
The  lateral  portion  of  ninth  tergite  has  the  usual  dorsal  lobe,  which  is 
here  long  and  slender;  the  portion  bearing  the  two  bristles  just  over 
insertion  of  upper  claspers  is  here  narrowly  produced  beyond  the 
hind  margin  of  the  claspers — a  very  unique  arrangement.  The  upper 
claspers  are  long  and  slender,  the  upper  and  lower  posterior  angles 
strongly  roundly  produced,  and  each  armed  with  a  stout  dark  tooth, 
the  upper  one  long  and  bent,  the  lower  short,  straight,  and  accompa- 
nied by  a  short  bristle  which  stands  just  above  it. 

Length,  2.75  mm. 

Type.-CRt  No.  0907,  U.S.N.M. 

CERATOPHYLLUS   KEENI  Baker. 

Plate  XVI,  figs.  7-12. 

This  species  was  described  from  specimens  taken  on  Peromyscus  keeni 
at  Masset,  Queen  Charlotte  Islands,  by  Eev.  J.  H.  Keen.  All  of  our 
records  for  the  Queen  Charlotte  Islands  are  due  to  this  gentleman,  and 
his  contributions  have  been  most  important  ones.  Additions  and  cor- 
rections to  the  original  description  will  be  evident  in  the  figures  and 
synopsis. 
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CERATOPHYLLUS  LEUCOPUS,  new  species. 

There  is  a  single  female  in  the  collection,  taken  on  Peromyscus 
leu/coyu8  at  Peterboro,  New  York,  by  Gerrit  S.  Miller,  jr.,  which  differs 
widely  from  the  species  found  on  Peromyscus  in  the  Southwest. 

Head  strongly  rounded  in  from  front  to  mouth,  the  frontal  notch 
distinct  and  accompanied  by  a  small  chitinous  fold.  Gena  with  two 
oblique  rows  of  bristles;  of  the  lower  three  large  bristles  the  middle 
is  smallest;  the  upper  row  contains  about  six  small  bristles  of  varying 
sizes.  A  few  small  hairs  occur  just  above  the  eye.  Gena  below  the 
eye  very  obtusely  angled  posteriorly.  The  antennal  groove  extends 
to  two-thirds  the  depth  of  the  head;  along  its  hind  margin  are  scat- 
tered a  number  of  small  hairs,  largest  at  the  lower  angle.  The  second 
antennal  joint  is  provided  with  a  few  bristles  which  are  shorter  than 
the  third  joint.  Disk  of  vertex  back  of  middle  of  antennal  groove 
provided  with  one  large  and  two  small  bristles.  Hind  margin  of  head 
with  the  usual  bristles,  except  that  at  the  lower  angle  there  are  two 
stout  bristles,  the  lower  of  which  is  the  smaller.  The  labial  palpi 
reach  to  about  three-fourths  the  length  of  anterior  coxae. 

Pronotum  with  a  transverse  row  of  about  twelve  bristles  on  poste- 
rior third  and  on  hind  margin  a  ctenidium  of  eighteen  long,  stout 
spines.  Meso  and  metanotum  each  with  two  rows  of  bristles,  the 
posterior  with  about  ten  long  ones,  the  anterior  of  more  numerous 
small  ones.  Metathoracic  epiphysis  with  two  large  bristles  behind,  in 
front  of  these  four  smaller  ones,  and  still  in  front  of  these  one  bristle. 
Metanotum  and  first  four  abdominal  tergites  each  with  a  small  tooth 
on  either  side. 

Middle  abdominal  tergites  with  two  rows  of  bristles,  twelve  to  four- 
teen larger  bristles  each  on  the  posterior,  fewer  and  smaller  ones  on 
the  anterior  segments.  Antepygidial  spines  three  on  each  side,  the 
middle  one  in  each  group  largest,  the  inner  smallest.  The  middle 
abdominal  sternites  each  with  a  single  row  of  about  eight  large  bristles. 

Vestiture  of  end  of  abdomen  not  heavy.  Beneath  the  pygidium  on 
either  side  are  two  long  bristles.  Style  long  and  slender,  gradually 
narrowed  to  the  tip,  where  there  is  one  long  bristle;  on  the  lower  mar- 
gin also  stands  a  bristle.  Substylar  flap  obtuse,  with  two  long  slender 
bristles  at  extremity,  the  lower  margin  armed  with  four  or  five  short, 
stout  bristles. 

Hind  coxae  lacking  minute  teeth  inside.  Hind  femur  with  one  or 
two  small  bristles  on  the  side,  proximally.  Spines  on  apex  of  second 
joint  of  hind  tarsi  all  shorter  than  the  third  joint.  First  pair  of  spines 
on  last  joint  of  hind  tarsi  strongly  dislocated  toward  the  median  line 
and  pointing  straight  distad.  Lengths  of  joints  of  hind  tarsi  in  the 
proportions  21-12-7.5-5-8. 

Length,  2  mm.     Color,  pale  brown. 

Type.—CvA..  No.  6908,  U.S.N.M. 
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CERATOPHYLLUS  LABIATUS,  new  species. 
Plate  XIX,  figs.  d-9. 

Of  several  species  which  Professor  Aldrich  found  on  Zi/nx  cana^. 
denais  at  Moscow,  Idaho,  this  is  the  most  puzzling.  It  is  represented 
by  only  one  female.  Probably  its  normal  host  is  not  Lynx^  but  some 
one  of  the  small  rodents  inhabiting  that  region. 

Head  rounded,  with  an  unusually  even,  rather  strong,  curve  from 
occiput  to  mouth.  Frontal  notch  minute.  Gena  with  the  usual  lower 
row  of  three  stout  bristles,  the  middle  bristle  smaller.  The  second 
row  is  represented  by  a  single  small  bristle  above  upper  bristle  of 
lower  row.  A  few  small  hairs  occur  above  the  rather  elliptical  eye. 
Gena  below  eye  truncated  posteriorly.  Antennal  groove  extending 
to  two-thirds  the  depth  of  the  head,  with  a  few  hairs  scattered  along 
its  hind  margin,  these  haii-s  being  longer  below.  The  second  joint  of 
antennae  has  about  five  bristles  which  extend  }>eyond  the  apex  of  the 
third.  On  the  disk  of  the  vertex  behind  the  middle  of  the  antennal 
groove  occurs  one  large,  stout  spine  and  two  far  smaller  ones.  Hind 
margin  of  head  with  the  usual  bristles,  but  at  each  inferior  angle 
there  are  two,  the  lower  of  which  is  smaller.  The  labial  palpi  are 
very  slender  and  about  equal  anterior  coxse. 

Pronotum  with  two  rows  of  bristles — about  twelve  on  the  posterior 
third,  about  eight  on  the  anterior  third,  and  on  the  hind  margin  a 
ctenidium  of  about  eighteen  spines.  Meso-  and  metanotum  with  two 
rows  of  bristles  each,  the  posterior  row  having  about  ten  bristles. 
Metanotum  and  first  three  abdominal  tergites  each  with  a  small  tooth 
on  either  side  of  hind  margin.  Metathoracic  epiphysis  with  four 
bristles,  two  large  and  two  small.  Abdominal  tergites  each  with  two 
rows  of  bristles,  the  posterior  of  about  fourteen  larger  ones,  the  ante- 
rior of  fewer  and  smaller  bristles.  Middle  abdominal  sternites  each 
with  a  row  of  eight  long,  strong  bristles.  The  last  few  sternites  are 
provided  with  second  rows  of  smaller  bristles.  The  antepygidial  bris- 
tles are  very  strong  and  three  in  number  on  either  side,  the  longer 
middle  one  in  each  group  extending  be^^ond  the  pygidium. 

Beneath  the  pygidium  on  either  side  stand  three  bristles  in  a  perpen- 
dicular row.  The  vestiture  of  the  end  of  the  abdomen  is  rather  heavy. 
Style  somewhat  more  than  twice  longer  than  wide  at  base  and  narrowing 
to  a  point  where  there  is  a  long  apical  bristle.  Back  of  apex  below  is 
inserted  another  smaller  bristle.  The  substylar  flap  is  obtuse,  with 
two  long  bristles  near  the  apex  and  four  or  five  short,  stout  ones  on 
the  lower  margin.  The  lower  lateral  portion  of  the  eighth  segment 
bears  a  number  of  normal  bristles  and  also  about  seven  short,  stout, 
dark-colored  bristles  which  are  almost  spines,  in  this  latter  respect 
differing  widely  from  any  nearly  related  species. 
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Hind  coxae  without  minute  teeth  inside.  Hind  femora  with  one 
minute  bristle  on  the  side,  and  the  lower  thin  margin,  which  usually 
occui's  only  near  apex,  is  in  this  case  extended  to  the  base.  Apical 
spines  on  second  joint  of  hind  tarsi  all  shorter  than  third  joint.  First 
pair  of  spines  on  the  fifth  tarsal  joint  strongly  dislocated  toward  middle 
and  turned  straight  distad.  Length  of  hind  tarsal  joints  in  the  pro- 
portion 19-13-8-5-7. 

Length,  2.6  mm.     Color,  clear  brow'n. 

r^^.— Cat.  No.  6909,  U.S.N.M. 

CERATOPHYLLUS  WICKHAMI  Baker. 
Plate  XXVI,  figs.  1-7. 

Later  studies  have  convinced  me  that  the  three  squirrel  fleas  which 
were  described  by  me  in  the  "Preliminary  Studies"  are  one  and  the 
same.  They  were  separated  on  characters,  the  value  of  which,  at  that 
early  stage  in  the  work  and  without  precedent  to  follow,  was  impos- 
sible to  correctly  estimate.  The  above  name,  having  priority  over  the 
others,  is  the  one  to  be  used.  This  name  was  originally  applied  to  speci- 
mens taken  from  Sciuropterm  volans  at  Iowa  City,  Iowa,  by  Mr.  H.  F. 
Wickham.  There  are  now  in  the  collection  specimens  from  fox  squir- 
rel taken  in  Indian  Territoiy  (W.  W.  Cooke);  from  gra}^  squirrel  taken 
in  Santa  Cruz  County,  California  (Mward  Ehrhorn);  from  Progne 
8vbis  at  Wellesley,  Massachusetts  (A.  P.  Morse — and  this  occurrence 
unquestionably  accidental);  from  Peromyscus  at  Franconia,  New 
Hampshire  (Mrs.  A.  T.  Slosson),  and  from  Arctomyn  monax  at  New- 
port, Herkimer  County,  New  York  (D.  B.  Young). 

A  very  conspicuous  and  constant  character  is  found  in  the  armature 
of  the  upper  claspers  of  the  male.  The  four  black  teeth  occurring 
there  are  thoroughly  diagnostic.  Other  details  not  given  in  the 
original  description  may  be  had  from  the  synopsis  and  figures. 

CERATOPHYLLUS  SEXDENTATUS,  new  species. 
Plate  XXVI,  figs.  8-14. 

A  species  very  close  to  wiokJuimi^  and  yet  conspicuously  distinct,  is 
sent  from  Boulder  Creek,  California,  where  it  was  taken  from  Neotoma 
by  Mr.  Edward  Ehrhorn.  Mr.  Ehrhorn  tells  me  of  finding  with  this 
a  species  of  great  size,  but  I  have  not  seen  it. 

Female:  Upper  margin  of  head  rapidly  sloping  forward  from  occi- 
put, but  rather  strongly  rounded  in  front.  Frontal  notch  very  incon- 
spicuous. Lower  row  of  genal  bristles  consisting  of  three,  the  middle 
smaller;  the  upper  row  of  three  or  four  small  bristles  is  very  oblique 
and  not  extended  farther  cephalad  than  above  middle  bristle  of  lower 
row.  Several  minute  hairs  occur  above  the  rather  small  ovate  eye. 
Antennal  groove  extending  to  two-thirds  the  depth  of  the  head,  the 
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prominent  hind  margin  with  a  very  few  minute  hairs.  The  second 
antennal  joint  with  about  seven  bristles,  which  extend  beyond  the  third 
joint.  Behind  the  middle  of  antennal  groove  there  are  two  small 
bristles — the  usual  large,  stout  bristle  absent.  Hind  margin  of  head 
with  the  usual  bristles,  except  that  at  lower  angles  there  are  two  stouter 
ones,  the  lower  smaller.  Labial  palpi  nearly  equaling  the  anterior 
coxae. 

Pronotum  with  a  transverse  row  of  ten  or  twelve  bristles  on  the  pos- 
terior third,  the  hind  margin  with  a  ctenidium  of  about  twenty  stout 
spines.  The  posterior  row  of  bristles  on  meso  and  metanotum  of  ten 
rather  long  ones,  the  anterior  row  of  more  numerous  and  smallef  ones. 
Hind  margin  of  metanotum  and  first,  second,  and  third  abdominal 
tergites  with  a  small  tooth  on  either  side.  Metathoracic  epiphysis 
with  two  large  bristles  near  the  hind  margin,  two  smaller  anterior  to 
these,  and  two  still  smaller  in  front  of  these  last.  Middle  tergites  of 
abdomen  each  with  twelve  or  fourteen  larger  bristles  in  the^posterior 
row,  fewer  smaller  ones  in  the  interior  row.  Antepygidia  bristles 
three  on  each  side,  the  middle  one  of  each  group  largest,  and  reaching 
over  pygidium,  the  inner  smallest.  Middle  abdominal  sternites  each 
with  a  row  of  about  eight  stout  bristles;  posteriorly  the  sternites  have 
a  second  row  of  few  bristles.  Beneath  the  pygidium  laterally  occur 
three  large  bristles.  Hind  margin  of  eighth  segment  laterally  with 
about  six  strong  bristles  around  the  lower  angle. 

The  style  is  about  two  times  as  long  as  wide  at  base,  gradually  nar- 
rowed to  the  tip,  where  there  is  a  long  bristle;  another  bristle  occurs 
on  lower  margin  just  back  of  tip.  Substylar  flap  obtuse  at  tip,  near 
which  are  two  long  bristles,  the  lower  margin  with  four  or  five  short, 
stout  bristles. 

Hind  coxae  without  minute  teeth  inside.  Hind  femora  with  but 
one  minute  bristle  on  side.  Apical  bristles  on  second  joint  of  hind 
tarsi  shorter  than  third  joint.  First  pair  of  spines  on  last  tarsal 
joint  strongly  dislocated  toward  median  line  and  directed  straight 
distad.  Lengths  of  hind  tarsal  joints  in  the  following  proportions: 
21.5-12-8.5-5-8. 

Length,  2.75  mm.     Color,  clear  brown. 

Male:  Head  flattened  above  as  usual.  Front  strongly  rounded 
above.  Antennal  groove  reaching  the  top  of  the  head.  Upper  row  of 
bristles  on  genoe  with  about  six  small  ones;  the  upper  three  or  four  on 
margin  of  antennal  groove.  Hind  margin  of  head  with  but  one  large 
bristle  at  lower  angle.  Antep}  gidial  bristles,  two  on  each  side,  the 
normal  inner  one  being  reduced  to  a  hair;  the  inner  bristle  in  each 
group  is  very  long,  extending  over  pygidium,  the  outer  about  half  as 
long.  Hind  margin  of  eighth  segment  laterally  with  but  two  strong 
bristles  and  a  few  small  ones. 
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Lateral  portion  of  ninth  tergite  with  the  lobe  large  and  thumb- 
shaped,  nearly  equaling  the  claspers,  and  scarcely  dilated  where  stand 
the  usual  two  bristles  over  insertion  of  claspers.  The  upper  clasper 
is  a  large,  subtriangular  stalked  sclerite  with  the  inner  edge  vertica 
and  the  angles  rounded.  The  sloping  hind  margin  is  armed  with  six 
short,  stout,  black  teeth,  five  below  on  the  dilated  portion  and  one 
above,  where  there  are  also  three  bristles  on  the  margin.  The  lower 
claspers  also  each  bear  a  single,  stout,  black,  deflected  tooth. 

Length,  2.25  mm. 

Type.—Cdi.t.  No.  6910,  U.S.N.M. 

CERATOPHYLLUS  WAGNERI,  new  species. 
Plate  XV,  figs.  3-7. 

Two  specimens  of  this  unusuall}^  distinct  species  were  collected  by 
Professor  Aldrich  at  Moscow,  Idaho.  Both  were  males,  one  coming 
from  the  white-footed  mouse  {Perotnyscu^  leucopus)^  and  one  from  the 
house  mouse.  This  last  is  one  of  very  few  records  for  fleas  on  house 
mice  or  rats  in  America.  But  it  is  entirely  different  from  any 
European  species  occurring  on  this  animal. 

The  head  is  flattened  above  in  the  usual  manner.  The  front  is  very 
roundly  curved  to  the  mouth,  the  frontal  notch  very  distinct  and  rather 
high  on  the  front.  Gena  with  two  oblique  rows  of  bristles,  the  lower 
row  of  three,  with  the  two  outer  quite  heavy,  the  upper  row  of  five 
or  six  considerably  smaller.  Gena  below  eye  narrowed  posteriorly  to 
an  obtuse  point.  The  rather  narrow  antennal  groove,  reaching  nearly 
to  the  upper  margin  of  the  head,  with  which  it  is  connected  by  a 
chitinous  thickening.  Hind  margin  of  antennal  groove  lined  with 
about  twenty  small,  short  hairs.  Back  of  antennal  groove  on  disk  of 
vertex  there  are  three  bristles,  one  large,  and  two  smaller.  Hind 
margin  of  head  with  the  normal  bristles,  about  ten  smaller  with  the 
usual  larger  ones  at  lower  angles.  Labial  palpi  equaling  anterior 
trochanters. 

Pronotum  with  a  transverse  row  of  about  twelve  good-sized  bristles, 
those  at  lateral  angles  far  larger;  on  the  hind  margin  occurs  a  cteni- 
dium  of  eighteen  stout  spines.  Meso-  and  metanotum  each  with  two 
transverse  rows  of  bristles,  the  posterior  row  with  eight  to  ten  larger 
ones.  Metathoracic  epiphysis  with  three  rows  of  two  bristles  each. 
Abdominal  tergites  each  with  two  rows  of  bristles,  the  larger  rows 
with  twelve  to  fourteen  bristles  each.  Hind  margin  of  metanotum 
'  with  two  small  teeth  on  each  side,  fii-st  tergite  with  two  on  each  side, 
and  second  and  third  tergites  with  one  on  each  side.  Only  one  well- 
developed  antepygidial  bristle  occurs  on  each  side,  the  other  two  being 
abortive.     Abdominal  sternites  with  two  bristles  only,  on  each  side. 

Lateral  portion  of  ninth  tergite  with  a  thumb-shaped  lobe,  and  the 
usual  two  bristles  over  insertion  of  claspers.     The  claspers  are  slender 
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above  and  round  tipped,  but  suddenly  and  broadly  dilated  backward, 
below.  On  the  hind  margin  of  this  dilation  are  three  stout^  black 
teeth,  the  two  upper  short,  the  lower  of  nearly  same  diameter,  but 
four  times  as  long.  The  ventral  style  is  long  and  slender,  but  armed 
only  with  a  single  short  bristle.  Eighth  tergite  laterally  with  a  num- 
ber of  stout  bristles,  a  row  of  four  or  five  heavier  ones  in  middle  of 
hind  margin  being  especially  noteworthy. 

Hind  COX8B  without  minute  teeth  inside.  Hind  femora  with  a  row 
of  about  four  bristles  along  the  side.  Spines  on  apex  of  second  joint 
of  hind  tarsi  shorter  than  third  joint.  Fifth  tarsal  joint  with  the  first 
pair  of  spines  dislocated  toward  median  line,  though  not  strongly  so. 
Length  of  joints  of  hind  tarsi  in  the  proportions:  23-16.5-9-5-9. 

Length,  2.2  mm.     Color,  pale  brown. 

Type.—Q2Lt.  No.  6911,  U.S.N.M. 

CERATOPHYLLUS  ASIO,  new  species. 

From  Prof.  A.  P.  Morse  comes  a  single  female  specimen  taken  at 
Wellesley,  Massachusetts,  on  Megmcops  asio.  There  can  be  little  doubt 
that  this  occurrence  is  accidental  and  that  the  species  is  normally  par- 
asitic on  some  small  rodent  of  that  region.  But  so  far  this  specimen 
is  the  only  representative  seen  of  a  very  distinct  species. 

Head  rather  strongly  rounded  from  occiput  to  the  distinct  apical 
notch.  Of  the  three  stout  bristles  in  the  lower  row  in  the  gena  the 
first  and  second  are  nearly  equal  in  size  and  smaller  than  that  on  lower 
margin  of  head.  The  upper  row  of  six  small  bristles  extends  from 
lower  margin  of  head  to  high  on  antennal  groove.  Gena  below  eye 
rather  acute  posteriorly.  Antennal  groove  extending  to  two-thirds 
depth  of  head,  strongly  narrowed  below,  the  hind  margin  with  numer- 
ous minute  bristles  especially  near  the  lower  angle.  First  antennal 
joint  with  two  transverse  rows  of  minute  hairs,  second  with  about  five 
bristles  which  nearly  equal  the  third  joint.  Back  of  the  middle  of 
antennal  groove  occurs  one  large  bristle,  and  back  and  above  this  are 
about  six  smaller  bristles;  this  arrangement  alone  clearly  distinguish- 
ing this  species  from  others  nearly  related.  The  bristles  on  hind 
margin  of  head  are  unusually  strong.  There  are  two  at  lateral  angle, 
the  lower  smaller. 

On  the  body  all  the  bristles  near  the  median  dorsal  line  are  unusually 
long  and  stout.  Pronotum  with  two  transverse  rows  of  bristles,  the 
one  on  posterior  third  of  about  twelve  larger  bristles,  the  anterior  of 
fewer  and  smaller  ones.  The  hind  margin  of  pronotum  with  a  cteni- 
dium  of  about  twenty  stout  spines.  The  meso  and  metanotum  each 
have  three  rows  of  bristles,  the  posterior  row  of  about  twelve  larger 
bristles,  the  second  row  about  the  same  number  of  small  bristles,  and 
the  third  row  with  still  fewer  and  smaller  bristles.  Metathoracic 
epiphysis  with  two  heavy  bristles  on  hind  margin,  two  smaller  anterior 
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to  these,  and  a  third  row  of  three.  Abdominal  tergites  each  with  two 
transverse  rows  of  bristles,  the  posterior  of  sixteen  or  eighteen  larger 
ones,  the  anterior  of  fewer  and  smaller  bristles.  Metanotum  and  first 
four  abdominal  tergites  each  with  a  small  tooth  on  either  side.  Ante- 
pygidial  spines  three  on  each  side,  the  middle  one  of  each  group 
scarcely  extending  over  pygidium.  Beneath  pygidium  on  either  side 
stand  two  short  bristles.  Hind  margin  of  lateral  portion  of  eighth 
segment  with  two  stout  bristles  and  anterior  to  these  two  smaller  ones. 

Style  twice  longer  than  wide  at  the  somewhat  swollen  base,  narrow- 
ing to  a  tip,  where  there  is  a  long  bristle;  back  of  tip  there  is  a  bristle 
on  upper  margin  and  also  one  on  lower  margin. 

Hind  coxa  without  minute  teeth  on  inner  surface.  Hind  femur 
with  one  small  bristle  on  side.  Apical  spines  on  second  hind  tarsal 
joint  shorter  than  third  joint.  First  pair  of  spines  on  last  hind  tarsal 
joint  inserted  nearly  in  a  line  with  the  others,  but  somewhat  bent  in- 
ward.    Lengths  of  mid  tarsal  joints  in  the  proportions  16-13-7.5-5-11. 

Length,  3.25  mm.     Color,  clear  brown. 

ryi>6^.— Cat.  No.  6912,  U.S.N. M. 

CERATOPHYLLUS  CANADENSIS,  new  species. 
Plate  XX,  figs.  1^. 

Several  years  ago  Dr.  J.  Fletcher  sent  me  a  single  female  specimen 
from  Ottawa,  Canada,  which  could  not  be  placed  with  any  descril>ed 
species.  I  was  loath  to  describe  it  at  that  time,  not  having  made 
special  studies  of  the  female  sexual  characters,  and  especially  because 
the  host  was  not  given.  It  is  characterized  here  in  the  hope  that  the 
host  will  soon  be  determined  and  the  male  found. 

Head  rapidly  roundly  sloping  from  occiput  to  frontal  notch,  which 
IS  rather  low  down  on  the  front.  Eye  large,  nearly  elliptical  in  out- 
line. Gena  with  a  lower  row  of  three  stout  bristles,  the  middle 
smallest;  the  second  row  is  represented  by  two  small  bristles  in  a  line 
above  upper  bristle  of  lower  row.  Gena  below  eye  obtusely  pointed 
posteriorly.  Antennal  groove  reaching  two-thirds  the  depth  of  the 
head,  rather  strongly  narrowed  below,  with  a  number  of  scattering 
minute  hairs  along  the  posterior  margin.  The  bristles  on  second 
antennal  joint  are  about  five  in  number  and  nearly  equal  third  joint. 
On  disk  of  vertex  back  of  antennal  groove  stands  one  stout  bristle. 
Hind  margin  of  head  with  the  usual  bristles,  but  with  a  single  stout  one 
at  lower  angle.     Labial  palpi  nearly  equaling  anterior  trochanters. 

Pronotum  with  a  transverse  row  of  about  twelve  bristles  on  pos- 
terior third,  the  hind  margin  with  a  ctenidium  of  about  twenty  stout 
spines.  Meso-  and  metanotum  each  with  two  distinct  rows  of  bristles 
and  some  scattering  small  bristles  in  front  of  these;  the  posterior  row 
contains  about  twelve  larger  bristles,  the  next  more  and  smaller  one^. 
Metanotum  with  two  small  teeth  on  either  side  of  hind  margin,  the 
Proc.  N.  M.  vol.  xxvii— 03 27  ,  I 
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first  abdominal  tergite  with  one,  second  with  two,  and  third  with  one, 
on  either  side.  Abdominal  tergites  each  with  two  transverse  rows  of 
bristles,  the  posterior  row  of  about  fourteen  stouter,  the  anterior  of 
fewer  and  much  smaller,  while  still  in  front  of  these  latter  may  be 
found  a  few  scattering  bristles.  Abdominal  sternites  each  with  about 
fiv  e  bristles  on  either  side.  Antepygidial  bristles  three  on  each  side, 
the  middle  one  of  each  set  longest,  reaching  over  pygidium,  the  inner 
smallest.  Below  the  pygidium  laterally  are  two  stout  bristles.  Hind 
margin  of  eighth  segment  laterally  narrowly  rounded  and  lined  by 
about  eight  stout  bristles. 

Style  stout,  twice  longer  than  wide  at  base,  narrowing  to  the  apex 
where  there  is  a  long  bristle;  proximad  of  apical  bristle  on  under  side 
is  a  smaller  bristle.  Substylar  flap  obtusely  pointed,  with  some  long 
bristles  near  the  tip  and  a  brush  of  shorter  stouter  ones  on  the  lower 
margin. 

Hind  cox«e  without  minute  teeth  on  the  side.  Hind  femur  with  a 
longitudinal  row  of  five  or  six  small  bristles  on  the  side.  Apical 
spines  on  second  joint  of  hind  tarsi  shorter  than  the  third  joint. 
Third  hind  tarsal  joint  with  but  two  groups  of  spines  on  each  side. 
Fifth  hind  tarsal  joint  with  first  pair  of  spines  inserted  nearly  in  a 
line  with  the  others,  but  bent  inward.  Joints  of  hind  tarsi  slender, 
their  lengths  in  the  proportion  22-14.5-9.5-5-9. 

Length,  3  mm.     Color,  clear  })rown. 

Type.—C^t.  No.  0913,  U.S.N.M. 

CERATOPHYLLUS   VISON,  new  species. 

Mr.  Gerrit  S.  Miller  jr. ,  took  this  species  on  PutorluH  vlson  at  Peter- 
boro,  New  York.  Prof.  F.  L.  Harvey  also  found  one  specimen  of  it 
at  Orono,  Maine,  on  /Sciurm  hudsonhiis.  It  is  closely  related  to 
other  squirrel  fleas,  but  a  greater  number  of  specimens  were  taken 
from  Piitarlus.  In  this,  as  in  some  other  cases,  only  a  number  of 
observations  will  determine  the  normal  host.  The  specimens  from 
PutorhuH  furnish  the  typos. 

Female:  Upper  margin  of  head  evenly  rounded  from  occiput  to 
frontal  notch,  which  is  rather  low  down  on  the  front.  The  middle 
bristle  in  the  lower  row  of  three  on  gena  is  nearly  as  stout  and  long 
as  the  upper  one.  The  ui)per  oblique  row  of  five  small  bristles 
extends  from  the  margin  of  antennal  groove  to  the  lower  margin  of 
the  he^d.  A  few  minute  hairs  occur  above  the  oval  eye,  which  is  of 
medium  size  and  rather  low  down  in  the  head,  (xena  below  eye  sud- 
denly narrowed  posteriorly  from  the  rather  broad  portion  immediately 
below  eye  to  a  somewhat  acute  point.  Antennal  groove  extending 
to  two-thirds  the  depth  of  the  head,  and  but  slightly  narrowed  below, 
its  hind  margin  prominent  and  with  scattering  minute  hairs.  The 
first  antennal  joint  with  several  transverse  rows  of  minute  hairs;  the 
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five  or  six  bristles  on  second  antennal  joint  shorter  than  third  joint. 
Disk  of  vertex  back  of  middle  of  antennal  groove  with  one  large, 
stout  bristle  and  two  small  ones.  Hind  margin  of  head  with  the 
usual  bristles,  a  small  supernumerary  bristle  occurring  just  below  the 
large  one  at  each  lower  angle.  Labial  palpi  extending  to  one-fourth 
of  anterior  femora. 

Pronotum  with  a  transverse  row  of  about  twelve  unusually  stout 
bristles  on  posterior  third  and  on  hind  margin  a  ctenidium  of  about 
twenty  stout  spines.  Meso-  and  metanotum  each  with  two  rows  of  bris- 
tles on  posterior  half,  the  posterior  row  of  about  ten  larger  bristles,  the 
anterior  of  a  somewhat  greater  number  of  smaller  ones.  Metanotum 
and  first  three  abdominal  tergites  each  with  a  small  tooth  on  either  side 
of  hind  margin.  Metathoracic  epiphj^sis  with  one  bristle  on  hind  mar- 
gin; anterior  to  this  a  row  containing  one  large  and  two  smaller  ones; 
still  anterior  to  this  row  occur  two  small  bristlas.  Abdominal  tergites 
each  with  two  rows  of  bristles,  the  posterior  row  of  about  fourteen 
larger  ones,  the  anterior  of  fewer  and  smaller  ones.  Middle  stemites 
each  with  four  bristles  on  either  side.  Antepygidial  spines  three  on 
each  side,  the  middle  one  of  each  group  extending  to  the  end  of  the 
pygidium,  the  inner  and  outer  scarcely  half  the  length  of  the  middle 
one.  Beneath  the'  pygidium  on  either  side  occur  two  large  bristles 
and  one  small  one.  The  hind  margin  of  eighth  segment  laterally  is 
lined  with  about  six  large  bristles. 

Style  stout,  the  length  not  twice  the  width  at  base,  rapidly  narrow- 
ing to  the  apex  where  there  is  a  long  bristle;  proximad  of  the  apical 
bristle  there  is  another  on  the  upper  margin  and  also  one  on  the  lower 
margin.  Substylar  flap  obtuse,  with  two  stout  bristles  near  the  apex, 
and  four  or  five  short,  stout  ones  on  the  lower  surface. 

Hind  coxae  without  minute  teeth  on  inner  surface.  Hind  femur  with 
two  small  bristles  on  the  side.  Apical  spines  on  second  hind  tarsal 
joint  shorter  than  the  third  joint.  The  third  joint  of  hind  tarsi  has 
three  groups  of  spines  on  either  side.  First  pair  of  spines  on  fifth 
joint  of  hind  tarsi  inserted  on  a  line  with  the  others,  but  bent  inward. 
Lengths  of  hind  tarsal  joints  in  the  proportion  25-15-10-5-10. .5. 
length,  3.25  mm.     Color,  clear  brown. 

Male:  Head  flattened  above  as  usual,  the  front  gently  rounded. 
Antepygidial  spines  with  the  central  one  of  each  group  as  in  the 
female,  but  the  inner  and  outer  aborted.  On  the  sides  the  eighth  seg- 
ment is  obtusely  extended  posteriorly,  the  upper  margin  of  this  por- 
tion with  about  five  stout  bristles,  none  on  the  lower  margin,  but  a 
number  on  the  disk.  Latei*al  portion  of  ninth  tergite  with  a  slender 
thumb-shaped  lobe,  which  is  twice  longer  than  wide,  the  two  bristles 
over  insertion  of  claspers  standing  very  close  together. 

The  upper  claspers  are  large,  subrectiingular  above  the  thick  pedicel, 
the  rectangular  portion  about  twice  longer  than  wide  and  twice  the 
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length  of  the  lobe  of  the  ninth  tergite.  The  upper  posterior  angle  of 
elaspers  is  rounded  and  with  two  slender  bristles;  below  this  ang"le 
stands  a  shoi-t,  stout,  dark-colored,  downward-curved  bristle,  while 
another  like  it  also  occurs  at  the  roundly,  slightly  extended  lower 
angle.     Length,  2.5  mm. 

Typc—Csi,  No.  6914,  U.S.N.M. 

CERATOPHYLLUS  LUCIDUS,  new  species. 
Plate  XX,  figs.  5-9. 

While  camped  near  Pagosa  Peak,  in  southern  Colorado,  during  1899,  at 
an  elevation  of  about  9,000  feet,  I  found  that  the  little  spruce  squirrels 
so  abundant  there  were  commonly  infested  with  a  flea  which  diflTers 
from  any  of  the  other  squirrel  fleas,  though  closely  related  to  v'isan. 

Female:  Margin  of  head  above  strongly  and  evenly  rounded  from 
occiput  to  mouth.  The  frontal  notch  is  inconspicuous.  Of  the  bristles 
in  the  lower  row  on  gena  the  middle  one  is  smallest.  The  upper  row 
consists  of  about  five  bristles,  and  extends  from  the  antennal  groove  to 
the  lower  margin  of  the  head.  Gena  below  eye  broadly  subtrunc^ate 
posteriorly.  Above  the  strongly  ovate  eye  are  a  few  minute  hairs. 
The  antennal  groove  extends  to  two-thirds  the  depth  of  the  head,  and 
is  somewhat  narrowed  below,  the  hind  margin  with  a  very  few  minute 
hairs  above  and  below.  First  antennal  joint  with  a  few  short  hairs 
near  the  apex,  the  second  joint  having  about  five  bristles,  which  are 
shorter  than  third  joint.  On  the  disk  of  the  vertex  back  of  the  middle 
of  the  antennal  groove  occurs  one  stout  bristle  and  two  smaller  ones. 
Hind  margin  of  head  with  the  usual  bristles,  and  also  with  a  small 
supernumerary  bristle  beneath  the  large  one  at  each  lower  angle. 
Labial  palpi  equaling  or  a  little  exceeding  the  anterior  trochanters. 

Pronotum  with  a  transverse  row  of  about  ten  bristles  on  the  pos- 
terior third,  and  on  the  hind  margin  a  ctenidium  of  about  sixteen 
stout  spines.  Meso-  and  metanotum  posteriorly  each  with  a  row  of 
about  ten  stronger  bristles,  anterior  to  which  is  a  row  of  fewer  smaller 
bristles.  Metathoracic  epiphysis  with  one  large  bristle  on  the  hind 
margin,  one  large  and  two  small  bristles  in  front  of  this,  and  two  still 
smaller  in  front  of  the  latter.  Metanotum  and  first  three  abdominal 
sternites  each  with  a  small  tooth  on  either  side  of  hind  margin. 
Middle  abdominal  tergites  each  with  a  row  of  about  twelve  larger 
bristles,  and  anterior  to  this  a  row  of  fewer  smaller  bristles.  Sternites 
each  with  a  row  of  six  to  ten  bristles.  Antepygidial  bristles  three  on 
each  side,  the  central  one  in  each  group  about  twice  longer  than  the 
others,  but  scarcely  projecting  beyond  the  pygidium.  Below  the 
pygidium  on  each  side  occur  two  bristles. 

Style  short  and  stout,  not  twice  longer  than  wide  at  base,  narrowing 
to  the  apex,  where  there  is  a  long  bristle;  proximad  of  the  apical 
bristle  occurs  one  on  upper  and  another  on  lower  margin. 
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Hind  coxa  without  minute  teeth  inside.  Hind  femur  with  one 
minute  bristle  on  side.  Spines  on  apex  of  second  hind  tarsal  joint 
shorter  than  third  joint.  Third  joint  of  hind  tarsi  with  two  groups 
of  spines  on  cither  margin.  First  pair  of  spines  on  last  joint  of 
hind  tarsi  inserted  on  a  line  with  the  others,  but  somewhat  bent 
inward.     Length  of  hind  tarsal  joints  in  the  proportions  20-13-8-5-9. 

Length,  3  mm.     Color,  dark,  almost  blackish,  brown. 

Male:  Head  flattened  above  as  usual.  The  genital  organs  are  very 
similar  in  structure  to  those  of  vison.     Length,  2.25  mm. 

Type,— C^t  No.  6915,  U.S.N.M. 

CERATOPHYLLUS  MONTANUS  Baker. 

Plate  XXII,  figs.  7-8,  and  Plate  XXIII,  figs.  1-5. 

Originally  taken  from  the  gray  squirrel  in  the  northern  Colorado 
mountains;  this  species  has  since  been  found  in  southern  Colorado  and 
in  Arizona.  In  southern  Colorado,  at  Arboles,  I  found  it  abundant 
on  Rock  Squirrel,  and  in  Arizona,  Hubbard  collected  a  series  on  Rock 
Squirrel  in  the  Santa  Rita  Mountains.  In  addition  to  the  original 
description,  further  details  are  indicated  in  the  accompanying  figures 
and  synopsis. 

CERATOPHYLLUS  ARCTOMYS,  new  species. 
Plate  XXII,  figs.  1-6. 

At  Peterboro,  New  York,  Mr.  Gerrit  S.  Miller,  jr.,  of  the  U.  S. 
National  Museum,  has  collected  a  large  and  distinct  species,  on  Arc- 
tomys  monax^  which  is  related  to  montanus^  possessing  like  it  the 
greatly  elongated  mouthparts,  but  differing  in  the  much  greater  size 
and  various  details. 

Female:  Head  with  a  rather  broadly  evenly  rounded  outline  above, 
the  frontal  notch  distinct.  The  gena  with  two  oblique  rows  of  bf is- 
tles — three  in  each.  A  few  minute  hairs  occur  above  the  small  oval 
eye.  (irena  below  eye  truncate  posteriorly.  Bristles  on  second  joint 
of  antennae  exceeding  third  joint.  Hind  margin  of  antennal  groove 
lined  with  a  number  of  small  hairs.  On  disk  of  vertex,  back  of  mid- 
dle of  antennal  groove,  stands  a  single  large  stout  bristle.  Hind  mar- 
gin of  head  with  two  or  three  bristles  above;  somewhat  above  lower 
angle  occurs  a  large,  long  bristle,  beneath  which  stands  one  or  two 
small  supernumerary  bristles.  The  labial  palpi  extend  nearly  to  end 
of  anterior  femora. 

Pronotum  with  a  transverse  row  of  about  fourteen  bristles  on  pos- 
terior third  and  on  hind  margin  a  ctenidium  of  eighteen  or  twenty 
stout  spines.  The  anterior  row  of  bristles  on  meso-  and  metanotum 
contains  about  ten  small  bristles;  on  mesonotum  posteriorly  there  is  a 
row  of  about  twelve  larger  bristles,  and  on  metanotum  a  row  of  sixteen. 
On  the  hind  margin  of  the  metathoracic  epiphysis  stands  one  large 
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bristle,  anterior  to  this  a  second  large  one,  and  still  anterior  to  the 
second  two  smaller  ones.  The  hind  margin  of  metanotum  and  first 
four  abdominal  tergites  each  with  two  small  teeth  on  either  side.  The 
rows  of  larger  bristles  on  abdominal  tergites  number  about  as  follows: 
1—14,  11—24,  m— 22,  IV— 16,  V— 18,  VI— 20,  VII— 18.  Antepj- 
gidial  bristles,  three  on  each  side,  the  central  one  in  each  group  extend- 
ing beyond  pygidium;  the  outer  in  each  group  five-sixths  as  long 
as  the  central,  the  inner  slightly  more  than  a  third  as  long.  Posterior 
rows  of  bristles  on  abdominal  sternites  with  from  eight  to  sixteen 
bristles;  an  anterior  row  is  represented  by  one  or  two  median  bristles. 
The  end  of  the  abdomen  is  very  bristly.  Beneath  the  pygidium  on 
either  side  stand  four  stout  bristles.  The  tenth  tergite  is  unusually 
well  covered  with  medium  sized  and  small  bristles. 

The  style  is  short  and  unusually  stout,  not  twice  longer  than  broad, 
thickest  at  middle,  but  little  narrowed  at  the  tip,  where  there  is  a  long 
bristle;  back  of  the  apical  are  several  shorter  bristles.  The  substylar 
flap  is  almost  hidden  in  long  strong  bristles,  and  the  lateral  portion  of 
eighth  segment  bears  many. 

The  hind  coxae  are  without  minute  teeth  on  the  inside.  The  hind 
femur  has  a  row  of  about  twelve  strong  bristles  on  the  side.  A  bristle 
on  either  side  of  apex  of  second  joint  of  hind  tarsi  extends  beyond  third 
joint.  The  spines  on  fifth  tarsal  joint  are  arranged  in  the  typical 
O^atophyllus  manner. 

Length,  3.75-4  nun.     Color,  clear  brown. 

Male:  Head  flattened  above  in  the  usual  manner.  Antennal  groove 
reaching  upper  margin  of  head.  But  one  long  bristle  occurs  in  the 
antepygidial  groups,  the  other  two  being  aborted.  Hind  margin  of 
eighth  segment  above  with  about  eight  stout  spines,  and  in  front  of 
these  are  scattered  a  number  others  of  equal  size.  Lateral  portion 
of  %ninth  segment  with  its  lobe  short,  thick  at  base,  and  rapidly  tapered 
above  to  an  obtuse  point.  Apparently  only  one  bristle  occurs  over 
the  insertion  of  the  claspers.  Upper  claspers  with  a  stout  pedicel,  the 
limb  rather  large,  somewhat  reversed  thumb-shaped,  the  rounded  hind 
margin  with  about  five  small  bristles.  The  ventral  style  is  long  and 
dilated  toward  the  tip,  where  there  are  two  long  bristles,  the  lower 
margin  bearing  a  row  of  several  smaller  bristles. 

Length,  2.75  mm. 

Type.-CaL  No.  6916,  U.S.N.M. 

CERATOPHYLLUS  PROXIMUS,  new  species. 
Plate  XIX,  figs.  1-6. 

From  southern  California  come  only  females  of  another  spermopbile 
flea,  which  differ  in  various  characters  from  any  spermophile  flea  pre- 
viously examined.     Mr.  H.  G.  Hubbard  collected  it  at  Palm  Springs. 

Female:  Head  normally  rounded  from  occiput  to  mouth,  with  a  dis- 
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tinct  frontal  notch.  Gena  with  the  normal  lower  row  of  three  bristles, 
the  middle  one  of  the  row  weakest,  the  upper  row  represented  by  one 
bristle  near  the  margin.  No  minute  hairs  occur  above  the  eye.  Gena 
below  eye  obliquely  truncated  posteriorly.  Hind  niargin  of  antennal 
groove  with  a  very  few  small  hairs.  Hind  margin  of  head  with  the 
usual  bristles,  and  one  on  the  disk  of  the  vertex  behind  the  middle  of 
the  antennal  groove.  Labial  palpi  reaching  beyond  the  middle  of  the 
anterior  femora. 

Pronotum  with  a  transverse  row  of  about  ten  bristles  and  a  ctenidium 
of  sixteen  stout  spines.  Meso-  and  metanotum  with  two  rows  of 
bristles  each,  the  principal  row,  in  both  cases,  composed  of  about 
twelve  bristles.  Hind  margin  of  metanotum  with  four  small  dark- 
colored  teeth.  Abdominal  tergites  each  with  two  rows  of  bristles,  the 
principal  row  of  fourteen  to  sixteen  bristles.  Antepygidial  bristles 
three  on  each  side,  two  larger  of  nearly  equal  length,  and  one  smaller 
near  th^  median  line  in  each  group.  Hind  margins  of  first  and  second 
abdominal  tergites  with  a  single  small  dark  tooth  on  ea<*h  side. 
Abdominal  stemites  eai*h  with  six  or  seven  bristles  on  either  side,  the 
seventh  and  eighth  only  with  two  rows.  Just  beneath  the  pygidium 
on  either  side  are  two  stout  bristles.  Tenth  tergite  with  scattering 
small  bristles,  which  are  larger  toward  the  tip. 

Style  rather  short,  swollen  toward  the  base  and  narrowed  to  the  tip, 
where  there  is  one  long  bristle,  back  of  which  are  two  small  bristles, 
one  above  and  one  below.  Substylar  flaps  thickly  bristled,  the  longest 
bristles  being  apicaL 

Hind  coxae  without  minute  teeth  within.  Hind  femur  with  a  row 
of  four  or  five  bristles  on  the  side.  One  of  the  apical  spines  on  joint  ii 
of  hind  tarsi  extends  to  one-half  of  fifth  joint.  The  last  tarsal  joint 
has  five  spines  on  either  margin,  but  the  first  pair  are  slightly  bent 
inward.     Lengths  of  hind  tarsal  joints  in  the  proportion  24-10-7-5-0. 

Length,  2.5  mm.     Color,  clear  brown. 

7i^.— Cat.  No.  6917,  U.S.N.M. 

CERATOPHYLLUS  BRUNERI  Baker. 
Plate  XXV,  figs.  l-,5. 

This  species  was  originally  described  from  Citelhu<  IS-ltnentns 
and  C,  frankUnL  We  have  no  new  records  to  add,  as  some  of  the 
supposedly  new  records  have  turned  out  to  lefer  to  different  species. 
Additional  structural  details  may  be  made  out  from  the  figures  and 
synopsis. 

CERATOPHYLLUS  IDAHOENSIS,  new  species. 

Plate  XVIII,  figs.  1-6. 

Four  specimens  which  Professor  Aldrich  took  on  ClteUns  colum- 
hmnus  at  Moscow,  Idaho,  represent  two  perfectly  distinct  species, 
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and  fortuately  a  male  and  a  female  of  each.  The  smaller  (tubercuhftis) 
has  been  described  (p.  393);  the  other  is  a  larger  species,  lacking  the 
frontal  tubercle  and  differing  in  various  other  details. 

Female:  Head  broadly  rounded  from  occiput  to  frontal  notch,  whieb 
is  minute  and  inconspicuous.  The  lower  row  of  genal  bristles  with 
three  members,  the  middle  a  little  higher  than  the  others  and  mucb 
smaller.  The  upper  row  is  represented  by  one  rather  small  bristle  on 
the  margin.  The  gena,  below  the  eye,  is  posteriorly  broad  and  tniii- 
oat^.  Antennal  groove  with  a  number  of  small  rather  stout  hairs  on 
the  hind  margin.  The  second  joint  of  antenna  with  about  ten  bristhvj, 
which  extend  beyond  third  joint.  The  hind  margin  of  the  head  has 
two  or  three  bristles  above  and  the  usual  stout  one  on  either  side 
below.  One  spine  occui*s  on  the  disk  of  the  vertex  behind  the  middle 
of  the  antennal  groove.  The  mandibles  extend  to  one-third  of  the 
anterior  femora. 

The  thoracic  tergites  each  have  a  transverse  row  of  about  twelve  stout 
bristles  and  one  distinct  row  of  smaller  ones.  The  pronotum  has  the 
usual  long  spine  on  each  lateral  angle  and  on  the  hind  margin  a  cie- 
ntdium  of  about  twenty  stout  black  spines.  The  bristles  on  the  abdo- 
men are  all  unusually  long  and  stout.  Most  of  the  tergites  have  about 
eighteen  bristles  in  the  principal  row,  and  sixteen  to  twenty  in  the 
smaller  row.  The  metanotum  and  first  two  tergites  each  with  two 
small  teeth  on  either  side  of  hind  margin.  Antepygidial  bristles  three 
on  each  side,  the  inner  in  each  group  shortest,  the  middle  longest, 
though  not  exceeding  pygidium.  Most  of  the  steniites  have  a  prin- 
cipal row  of  about  twelve  stout  bristles,  and  four  or  six  bristles  in  a 
second  row.  Beneath  the  pygidium  on  either  side  there  are  four  large 
bristlas,  the  two  outer  shorter.  The  eighth  segment  on  either  side 
below  with  alwut  three  rows  of  four  bristles  each. 

Style  slightly  swollen  below  and  narrowed  to  the  apex,  where  there 
is  a  long,  stout  bristle,  below  which  is  a  shorter  one;  behind  the  apical 
bristle  is  a  transverse  row  of  still  shorter  ones.  Substylar  flap  with 
several  longer  bristles  at  the  tip  and  a  dense  brush  of  short  bristles  on 
the  lower  margin. 

Hind  coxaj  without  minute  teeth  inside.  Hind  femur  with  a  longi- 
tudinal row  of  about  nine  minute  bristles  on  the  side.  A  spine  on  the 
apex  of  second  joint  of  hind  tarsi  equals  joint  III  and  IV  together. 
Spines  on  under  side  of  fifth  tarsal  joint  similarly  placed  in  rows  of 
five  on  either  margin.  Lengths  of  hind  tarsal  joints  in  the  proportion 
19-11-8-5-9.     Length  3.5  mm. 

Male:  Head  flattened  and  thickened  above  in  the  usual  manner. 
Middle  bristle  in  lower  row  on  gena  longer  than  in  female.  Two  bris- 
tles occur  in  upper  row,  the  first  above  the  first  of  the  lower  row.  The 
bristles  on  the  hind  margin  of  the  antennal  groove  are  larger  and  fewer 
than  in  female.     Only  one  large  antepygidial  bristle  occurs  on  either 

Digitized  by  i^OOQlC 


NO.  1361.         nEVISTON  OF  AMERICAN  SIPHON  AFTER  A— BAKER.  415 


side,  and  this  extends  to  the  apex  of  the  abdomen;  the  other  two  bris- 
tles normally  occurring  in  each  group  are  here  reduced  to  minute 
hairs.  The  eighth  segment  on  either  side  bears  about  three  rows  of 
four  or  five  stout  bristles  each.  Lateral  portion  of  ninth  tergite  with 
the  apical  lobe  short,  very  much  broadened  at  base,  and  with  a  few 
weak  hairs  at  tip.  The  upper  claspers  resemble  those  of  tuhereulatuis. 
The  ventml  style  has  several  very  long,  rather  stout  bristles. 

Length,  2.5  mm.     Color,  clear  brown. 

Type.—C2Li.  No.  6918,  U.S.N.M. 

CERATOPHYLLUS  ARIZONENSIS  Baker. 

Plate  XXIII,  fig.  6,  and  Plate  XXIV,  figs.  8-12. 

This  species  was  based  on  a  single  male  specimen  taken  by  Mr. 
Hubl>ard  from  the  nest  of  Neotoma  aJMguIu  at  Tucson,  Arizona. 
Additional  structural  details  are  brought  out  in  the  figures  and 
synopsis. 

CERATOPHYLLUS  PETIOLATUS,  new  species. 

Plate  XVIII,  figs.  7-11. 

This  is  one  of  seveml  peculiar  things  which  Professor  Aldrich  found 
on  Lynx  canadeiiHis  at  Moscow,  Idaho,  though  its  occurrence  on  that 
host  is  undoubtedly  wholly  fortuitous.  It  but  still  more  emphat- 
ically indicates  the  great  need  of  a  careful  collection  of  the  species 
normal  to  the  many  small  rodents.  This  species  is  closely  related  to 
Arizonerisis.  It  is  represented  in  the  collection  by  one  male  speci- 
men. I  at  first  took  it  to  be  the  male  of  tuhet^ndatus^  but  the  far 
greater  length  of  labial  palpi  and  mandibles  in  the  latter  species, 
together  with  other  minor  differences  not  coasidered  sexual,  make 
such  a  reference  impossible. 

Head  flattened  above  as  usual.  The  frontal  notch  is  prominent, 
somewhat  as  in  tuherculatus,  Gena  with  a  normal  lower»row  of  three 
bristles,  the  upper  row  represented  by  one  bristle  on  the  lower  mar- 
gin of  head  and  one  near  the  antennal  groove.  Gena  below  the  eye 
obtusely  pointed  posteriorly.  Antennal  groove  nearly  reaching  the 
upper  margin  of  the  head,  its  hind  margin  with  a  scattering  row  of 
minute  bristles  slightly  back  from  the  edge.  Second  joint  of  antennse 
with  seven  or  eight  bristles  which  are  nearly  as  long  as  the  third  joint. 
On  the  disk  of  the  vertex  back  of  the  middle  of  the  antennal  groove 
there  is  one  stout  bristle.  On  the  hind  margin  of  the  head  occur  the 
usual  bristles,  with  one  long,  stout  one  at  each  lower  angle.  The  labial 
palpi  extend  to  the  end  of  the  anterior  coxae. 

The  pronotum  has  a  transverse  row  of  at>out  fourteen  bristles  on 
the  posterior  third  and  on  the  hind  margin  a  ctenidium  of  al)out 
twenty  stout  spines.  The  meso-  and  metanotum  each  have  two  rows 
of  bristles,  the  posterior  row  in  each  case  of  twelve  or  fourteen  stouter 
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bristles.  The  raetathoracic  epiphysis  has  one  bristle  at  the  posterior 
angle  and  two  others  in  front  of  this;  still  anterior  to  the  latter  amJ 
somewhat  above  occur  three  more.  Hind  margins  of  metanotum  and 
first  and  second  abdominal  tergites  each  with  two  small  teeth  on  either 
side;  the  third  tergite  has  one  on  either  side.  The  middle  abdominal 
tergites  each  with  about  twenty  larger  bristles  in  the  potjterior  row, 
fewer  smaller  ones  in  the  anterior  row.  But  one  long  antepygidial 
bristle  occurs  on  either  side,  the  others  being  aborted.  Lateral  por- 
tions of  eighth  segment  with  numerous  bristles  in  two  thick-set  lots 
near  the  hind  margin,  the  upper  lot  of  about  sixteen  smaller  bristles, 
the  lower  lot  of  al)out  twenty  larger,  longer  ones. 

Lateral  portion  of  ninth  tergite  very  large,  the  lobe  very  large, 
scarcely  narrowed  toward  tip,  and  extending  as  far  dorsad  as  do  the 
claspers.  The  two  bristles  over  the  insertion  of  the  claspers  are  rather 
far  up  on  the  margin  and  somewhat  separated.  The  upper  claspers 
are  long  and  narrow;  inner  margin  nearly  straight,  the  outer  rounded 
and  with  four  bristles.  Above,  the  claspers  are  squarely  truncate 
across  the  tip  and  obliquely  so  toward  the  hind  margin. 

Hind  coxa  without  minute  teeth  inside.  The  hind  femur  has  a 
longitudinal  row  of  about  ten  small  hairs  on  side.  First  tarsal  joint 
with  five  groups  of  spines  on  either  side.  Spines  on  apex  of  second 
joint  of  hind  tarsi  longer  than  joints  ii  and  iii  together.  Spines  on 
fifth  tarsal  joint  arranged  after  the  normal  Ceratophyllus  manner. 
Lengths  of  joints  of  hind  tarsi  in  the  proportions  15-10.5-6-5-^.5. 

Length,  2.5  nmi.     Color,  pale  brown,  darker  dorsally. 

Type.—Osit.  No.  6919,  U.S.N.M. 

CERATOPHYLLUS  IGNOTUS  Baker. 

Plate  XXI,  fig8.  1-6. 

The  American  mole  flea  was  originally  described  from  specimens 
taken  in  Iowa,  Colorado,  and  Idaho,  on  Geomys  hursariiis  and  Thomo- 
7nys  titlpoldes^  under  two  names.  The  eyes  are  rudimentan".  A 
certain  portion  of  the  material  with  eyes  fairly  distinct  was  placed  in 
Pulex  Ignotus.  Later,  additional  material,  with  the^  eyes  almost 
entirely  wanting  pigment,  was  described  as  Typhlopsylla  amerlcana. 
The  former  name  takes  precedence.  This  but  illustrates  the  impossi- 
bility of  using  the  comparative  development  of  the  eye  as  a  primary 
generic  character. 

CERATOPHYLLUS  DIVISUS  Baker. 

Plate  XXI,  figs.  7-10. 

This  was  originally  described  from  specimens  collected  by  Professor 
Bruner  on  Fremont's  Chickaree,  in  Colorado,  as  Pidex  loiigispinm^ 
which  name  had,  however,  been  previously  used  by  Wagner. 
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CERATOPHYLLUS  COLORADENSIS  Baker. 

Plate  XXV,  figg.  6-9. 

This  was  originally  collected  with  divistis.  It  is,  however,  far 
larger  and  differs  in  many  characters  which  can  scarcely  be  secondary 
sexual  characters,  judging  from  experience  with  many  other  species. 
Further  collections  of  both  species  are  great  desiderata.  A  careful 
comparison  of  synopsis  and  drawings  will  show  the  conspicuous 
differences. 

CERATOPHYLLUS  EREMICUS,  new  species. 

There  have  been  in  the  collection  for  some  time  two  female  spec- 
imens collected  from  a  nest  of  PeromyHcus  tvemicns  in  the  foothills  of 
the  Santa  Rita  Mountains,  Arizona,  by  Mr.  H.  G.  Hubbard.  By  rea- 
son of  the  greatly  elongate  first  joint  of  hind  tarsi  this  species  is  closely 
related  to  coloradensis^  but  it  possesses  a  number  of  very  distinctive 
features. 

Upper  margin  of  head  a  broad,  sloping  curve  from  occiput  to  frontal 
notch,  which  is  distinct  though  minute.  Lower  row  of  three  bristles 
on  gena  with  the  middle  bristle  scarcely  half  the  length  of  the  others, 
the  upper  even  with,  though  somewhat  removed  from,  the  small  some- 
what oblong  eye.  Superior  row  also  of  three  bristles,  the  upper  one 
not  near  the  edge  of  the  antennal  groove,  the  middle  one  very  minute, 
and  the  lower  much  smaller  than  the  upper.  Gena  below  the  eye 
obtusely  pointed  posteriorly.  Antennal  groove  reaching  scarcely  two- 
thirds  the  depth  of  the  head;  the  hind  margins  with  a  number  of 
minute,  irregularly  placed  hairs.  Bristles  on  second  joint  of  antennae 
very  small  and  short,  not  half  the  length  of  the  third  joint.  Disk  of 
vertex  back  of  middle  of 'antennal  groove  with  one  large  bristle.  Hind 
margin  of  head  with  the  usual  bristles,  one  large  one  at  each  lower 
angle. 

Pronotum  with  a  row  of  about  twelve  bristles  on  the  posterior  third 
and  on  the  hind  margin  a  ctenidium  of  about  eighteen  stout  spines. 
Meso-  and  metanotum  each  with  a  row  of  about  ten  larger  bristles, 
anterior  to  which  are  several  illy  defined  rows  of  very  minute  bristles. 
Metathoracic  epiphysis  with  one  larger  bristle  on  the  posterior  border, 
two  in  front  of  this,  and  three  in  front  of  and  above  the  latter.  Me- 
tanotum and  first  and  third  abdominal  tergites  each  with  one  small 
tooth  on  either  side,  the  second  tergite  having  two  on  either  side.  The 
middle  abdominal  tergites  have  each  a  row  of  about  twelve  larger 
bristles,  and  anterior  to  this  a  row  of  about  the  same  number  of  smaller 
ones.  Antepygidial  bristles,  three  on  each  side,  the  middle  in  each 
group  longest,  the  inner  shortest.  Abdominal  sternites  each  with  one 
row  of  six  bristles,  though  the  sixth  and  seventh  show  two  or  four 
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minute  bristles  in  the  position  of  the  second  row.  The  end  of  the 
abdomen  is  provided  with  comparatively  very  few  bristles.  Beneath 
the  p\^^dium  on  either  side  occurs  one  long  and  one  short  bristle. 

The  style  is  very  broad  at  base  and  rapidly  narrowed  to  the  apex, 
where  there  is  a  single  bristle,  proximad  of  which  on  the  lower  mttx^in 
stands  a  smaller  bristle.  Substylar  flap  rather  long,  obtusely  poiiited, 
with  two  long  bristles  near  the  tip  and  about  four  short,  stout  hwtles 
on  the  lower  margin.  Lateral  portion  of  eighth  segment  near  hind 
margin  with  scattering  small  bristles. 

Hind  coxae  without  minute  teeth  inside.  Hind  femur  with  one  small 
bristle  on  the  side  dorsally.  First  joint  of  hind  tarsi  with  five  groups 
of  spines  on  the  anterior  border  and  six  on  the  posterior.  Apical 
spines  on  second  joint  of  hind  tarsi  not  exceeding  the  third  joint 
First  pair  of  spines  on  fifth  tarsal  joint  slightly  dislocated  toward 
median  line  and  directed  straight  distad.  Lengths  of  hind  tarsal  joints 
in  the  proportions  28-11-6.5-5-10. 

Length,  2.75  mm.     Color,  pale  brown. 

Type,— Cat,  No.  6920,  U.S.N.M. 

CERATOPHYLLUS  STYLOSUS,  new  species. 
Plate  XIV,  figs.  1-7,  and  Plate  XV,  figs.  1-2. 

This  species  is  the  largest  of  the  order  in  America,  and  of  most 
anomalous  structure.  It  was  collected  at  Astoria,  Oregon,  on  Aplo- 
dmitia  rufa^  by  Dr.  A.  K.  Fisher,  of  the  U.  S.  Biological  Survey. 
There  is  no  doubt  but  that  in  the  still  further  division  of  this  genus 
which  must  come  this  will  form  a  separate  genus  by  itself.  Viewed 
in  the  broad  sense  in  which  these  genera  are  here  treated,  it  may  be 
placed  in  Ceratophyllus  temporarily,  though  in  most  of  its  characters 
it  is  absolutely  unique  and  stands  alone.  It  has  some  affinities  with 
Ifystricftopaylla, 

Female:  Head  evenly,  rather  strongly  rounded  from  the  occiput  to 
the  deeply  cut  frontal  notch.  Save  for  a  slight  thickening  in  the 
chitin  at  the  edge  of  the  antennal  groove,  the  eye  is  totally  wanting. 
The  lower  row  of  genal  bristles  consists  of  five  stout  bristles  distrib- 
uted between  the  margin  of  the  antennal  groove  and  the  lower  margin 
of  the  head.  Above  this  the  second  oblique  row  consists  of  about  six 
much  smaller  bristles.  The  lower  margin  of  gena  is  strongly  sinuate, 
and  the  jx)sterior  prolongation  is  narrowly  rounded  or  very  obtusely 
pointed.  The  antennal  groove  extends  to  two-thirds  the  depth  of  the 
head,  the  anterior  margin  greatly  thickened,  the  posterior  margin  not 
sharply  defined  and  covered  by  a  large  number  of  minute  hairs.  The 
first  antennal  joint  has  three  transverse  rows  of  short  bristles  on 
outside;  the  second  joint  bears  about  ten  bristles  which  do  not  extend 
to  half  the  length  of  the  third.  The  disk  of  the  vertex  back  of  the 
middle  of  the  antennal  groove  with  an  oblique  row  of  bristles,  con- 
sisting of  one  large  bristle  near  the  antennal  groove  and  about  six 
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smaller  ones,  the  row  extending  upward  and  backward.  Hind  margin 
of  head  with  about  eighteen  bristles,  one  at  each  lower  angle,  and  one 
above  this  within  the  lower  angle,  large  and  long.  Mouth  parte  large 
and  loftg,  the  labial  palpi  slightly  exceeding  anterior  trochanters. 

Prottotum  with  a  transverse  row  of  about  twenty  small  bristles  near 
hind  margin,  and  on  hind  margin  a  ctenidium  of  about  thirty  stottt 
spines.  Meso-  and  metanotum  each  with  a  row  of  about  eighteen 
larger  bristles  posteriorly,  and  anterior  to  this  three  more  or  less 
clearly  defined  rows  of  minute  bristles.  Metathoracic  epiphysis  with 
two  bristles  on  the  posterior  margin,  in  front  of  which  is  a  row  of 
about  six,  and  still  in  front  of  the  latter  a  row  of  about  three  bristles. 
First  abdominal  tergite  with  two  short  teeth  on  either  side,  second 
wfth  three,  and  third  with  two  on  either  side.  Abdominal  tergites 
each  with  a  transverse  row  of  about  twenty  stronger  bristles  and  an 
anterior  row  of  fewer  and  far  smaller  bristles.  Antepygidial  bristles 
four  on  each  side,  the  two  middle  of  each  group  longest,  but  not  sur- 
passing the  pygidium.  Sometimes  an  extra  bristle  may  occur  in  one 
or  both  groups.  Between  the  two  groups  of  antepygidial  bristles,  the 
seventh  segment  is  slightly,  medially,  angularly  produced  caudad. 
Abdominal  sternites  each  with  one  row  of  stout  bristles  (of  about 
twenty-four  bristles  on  each  middle  sternite),  which  curves  cephalad 
laterally,  and  in  front  of  this  two  very  irregular  rows  of  smaller  and 
far  fewer  bristles. 

The  end  of  the  abdomen  is  clothed  with  rather  numerous  small 
bristles,  two  stouter  ones  occurring  on  either  side  beneath  the  pygid- 
ium. The  style  is  small,  twice  longer  than  broad,  almost  perfectly 
cylindrical,  and  with  two  bristles  at  the  tip.  Substylar  flap  small, 
with  several  long  bristles  at  tip  and  a  number  of  shorter  stouter  ones 
on  lower  margin.  Tenth  tergite  with  numerous  weak  bristles,  and 
hind  margin  of  eighth  segment  below  with  numerous  bristles. 

Hind  coxa  without  minute  teeth  inside.  Hind  femur  with  about 
two  irregular  rows  of  many  small  bristles  on  the  side.  The  tibial 
spines  are  similar  to  those  of  others  of  the  genus,  but  there  are  a 
greater  number  of  bristles  on  the  side  of  the  tibia  than  occurs  in  other 
species.  The  tarsal  joints  are  not  more  slender  than  usual.  The  first 
hind  tarsal  joint  with  six  groups  of  spines  on  either  margin.  The 
spines  on  the  apex  of  the  second  hind  tarsal  joint  shorter  than  the 
third  joint.  First  pair  of  spines  on  the  last  tarsal  joint  somewhat  dis- 
located inward  and  incurved,  though  not  projecting  straight  distad. 
Lengths  of  hind  tarsal  joints  in  the  proportions  25-13.5-8.5-5-9.5. 

Length,  5.75  mm.     Color,  clear  brown. 

Male:  Head  flattened  above  in  the  usual  manner.  The  antennal 
groove  reaches  the  upper  margin  of  the  head.  The  first  abdominal 
tergite  has  three  teeth  on  either  side  of  hind  margin,  the  outer  on  each 
side  quite  long;  the  second  tergite  has  four  or  five  of  about  equal 
length  on  either  side;  the  third  has  three  on  either  side  and  the  fourth 

Digitized  by  V^OOQIC 


420  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.xxtil 

one  or  two.  Antepygidial  bristles  three  on  each  side,  the  middle  in 
each  group  longest  and  far  exceeding  pygidium,  the  inner  shortest. 
Between  the  two  groups  of  antepygidial  bristles  there  projects  caadad 
over  one-third  of  pygidium  a  narrowly  triangular  median  prolonga- 
tion of  the  seventh  tergite,  in  which  character  this  species  diflFers  from 
any  other  known  species  of  the  order.  The  eighth  segment  is  lai}^ 
laterally  and  subrectangular  posteriorly;  the  hind  margin  above  has 
numerous  medium-sized  bristles  and  below  is  provided  with  a  brush  of 
numerous  long,  fine,  and  soft  hairs. 

The  lateral  portion  of  the  ninth  tergite  bears  three  bristles  over  inser- 
tion of  upper  clasper  and  is  extended  dorsally  into  a  slightly  recurved, 
rather  sharp  triangular  lobe.  Upper  claspers  very  large,  obtriangu- 
lar,  the  upper  margin  with  a  thick-set  row  of  rather  numerous,  quite 
uniform  bristles. 

Length,  5.5  mm. 

Ty/?^.— Cat.  No.  6921,  U.S.N.M. 

Genus  CTENOPHTHALMUS  Kolenati. 

1857.  Ctenophihalmus  Kolenati,  Die  Farasiten  der  Chiropteren,  p.  33. 
1863.  Ctenophihalmus  Kolenati,  Horse  Ent.  Soc.  Ross.,  II,  p.  35. 

This  genus  differs  from  Ceratophyllus  in  very  much  the  same  way 
that  Otenocephalus  does  from  Pidex — by  the  possession  of  ctenidia  od 
the  genae.  As  has  been  noted  under  Ceratophyllu^^  the  characters 
indicated  by  Wagner  can  not  be  used  for  the  division  of  the  American 
species.  As  known  at  present,  the  genus  is  not  well  represented  in 
America,  though  any  generalizations  of  this  sort  are  premature,  owing 
to  the  very  desultory  character  of  the  collecting  which  has  been  done. 
Doubtless  many  other  species  will  be  found  infesting  our  moles  and 
shrews. 

SYNOPSIS  OF  AMERICAN  SPECIES. 

a.  Head  ctenidia  of  one  tooth  on  either  side;  size  large 9^9^^  (P-  421). 

aa.  Head  ct«nidia  of  three  to  five  teeth  on  either  side;  size  small. 
6.  Spines  of  head  ctenidia  in  longitudinal  rows  on  lower  margins  of  geme,  three 
on  each  side;  the  last  joint  of  the  hind  tarsi  with  only  three  well-developed 

spines  on  either  margin.  ^ pseudagyrtes  (p.  421). 

bb.  Spines  of  head  ctenidia  in  vertical  rows  on  hind  mai^ins  of  genae,  four  or  five 

on  each  side;  the  last  joint  of  hind  tarsi  with  four  well-developed  spines  on 

either  side,  at  least  in  fnitemtis  and  genaUs. 

c.  Spines  of  head  ctenidia  very  similar  in  shape;  pronotal  ctenidium  of  twenty 

to  twenty-two  spines. 

d.  Head  ctenidia  each  of  four  spines;  head  evenly  rounded  in  front;  antenna! 

grooves  connected  by  a  furrow  over  top  of  head  (male) ;  front  with  a 

mai^ginal  row  of  six  bristles  on  each  side intermedius  (p.  423). 

dd.  Head  ctenidia  each  of  five  spines;  head  angulate  in  front;  antennal  grooves 
not  connected  by  a  furrow  over  top  of  head  (male);  front  without  mar- 
ginal bristles .fralemm  (p.  423). 

cc.  Spines  of  head  ctenidia  very  dissimilar  in  shape;  pronotal  ctenidium  of 
about  twenty-eight  spines genalis  (p.  424). 
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CTENOPHTHALMUS  GIGAS   (Kirby). 

The  attempt  to  employ  this  name,  based  as  it  was  on  an  unrecog- 
nizable description,  was  perhaps  unwise.  At  the  time  it  was  done 
some  Canadian  and  Northern  United  States  fleas  were  in  the  collection, 
and  this  was  the  only  one  which  at  all  fitted  the  original  description  as 
to  size.  It  was  collected  b}^  myself  at  Agricultural  College,  Michigan, 
on  Lepm.  Later,  two  northern  species  of  IlystrichopHyUa  came  to 
hand,  either  of  which  might  have  been  referred  to  under  this  name 
with  equal  propriety,  so  far  as  the  description  is  concerned.  Only  an 
examination  of  the  type  can  settle  the  matter,  and  this  may  still  be  in 
existence  in  the  British  Museum.  In  the  meantime  the  matter  will 
be  allowed  to  stand  just  as  it  is  in  order  to  avoid  any  additional  con- 
fusion. In  addition  to  the  characters  given  in  the  first  description, 
the  following  may  be  noted: 

Female:  The  upper  and  lower  rows  of  genal  bristles  are  continued 
obliquely  on  to  the  vertex  in  the  manner  so  characteristic  of  this 
genus — on  the  vertex  about  six  bristles  occurring  above  and  about 
eight  below.  A  pigmented  eye  is  wholly  wanting.  Hind  margin  of 
antennal  groove  with  a  single  row  of  small  hairs. 

The  pronotum  has  two  rows  of  bristles,  and  the  meso-  and  metanotum 
three  or  four  each.  The  first  and  second  abdominal  tergites  each  have 
two  small  teeth  on  either  side,  and  the  third  one  on  either  side.  End 
of  abdomen  very  heavily  bristled.  Antepygidial  bristles  three  on  each 
side  and  very  large,  the  middle  one  in  each  set  longest. 

Style  long  and  slender,  about  three  times  as  long  as  wide  at  base, 
nearly  cylindrical,  with  a  long  bristle  at  apex,  and  just  back  of  this 
two  minute  ones.  The  fourth  pair  of  spines  on  last  joint  of  hind  tarsi 
are  aborted,  so  that  there  are  only  four  pairs  of  well-developed  spines, 
as  in  I\d€,v, 

CTENOPHTHALMUS  PSEUDAGYRTES,  new  species. 

Plate  XI,  figs.  7-12. 

Although  in  the  Preliminary  Studies  this  species  was  referred  to 
a  varietal  form  of  aKslinllis^  yet  later  it  became  a  very  doubtful  refer- 
ence. The  appearance  of  Roths<'hild\s  study  of  the  European  agyrtes 
confirmed  the  suspicions  as  to  its  distinctness.  It  differs  from  agyrtes 
more  especially  in  the  armature  of  the  first  joint  of  the  hind  tarsi  and 
in  the  genitalia.  Specimens  are  now  in  the  collection  from  Gcomys 
hirsarim  at  Agricultural  College,  Michigan  (Baker),  from  Scalops 
argetitaUta  at  Ames,  Iowa  (Osborn),  from  nest  of  field  mouse  at  Ithaca, 
New  York  (MacGillivray),  and  from  Megascops  aslo  at  Wellesley, 
Massachusetts  (Morse).  The  last-mentioned  occurrence  is  to  be  con- 
sidered as  wholly  accidental.  The  Michigan  specimens  are  taken  as 
types. 
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Female:  Head  broadly  evenly  rounded  from  occiput  to  mouth. 
The  frontal  notch  is  distinct  by  reason  of  a  thickening  of  the  chitinous 
crust  at  this  point.  Gena  with  an  upper  row  of  about  five  bristles 
(uppermost  largest),  a  middle  row  of  three  larger  ones,  and  a  row  of 
three  heavy  dark-colored  ctenidial  teeth  on  lower  margin.  The  eye  is 
represented  by  a  scarcely  pigmented  thickening  of  the  chitin  on  the 
margin  of  the  antennal  groove.  The  antennal  groove  extends  to  three- 
fourths  the  depth  of  the  head  and  is  connected  with  that  on  opposite 
side,  across  the  top  of  the  head,  by  a  fine  groove  flanked  with  chitinous 
thickenings.  The  lower  row  of  bristles  on  the  vertex  is  represented 
by  one  large  bristle  back  of  the  middle  of  the  antennal  groove;  the 
upper  row  consists  of  four  strong  bristles  standing  in  a  slightly  oblique 
line.  Antennal  groove  strongly  narrowed  below,  its  hind  margin  near 
the  lower  edge  of  the  head  covered  by  a  patch  of  numerous  minute 
bristles.     Labial  palpi  reaching  to  three-fourths  of  anterior  coxa?. 

Pronotum  with  a  row  of  about  fourteen  bristles  on  posterior  third, 
and  on  hind  margin  a  ctenidium  of  about  fourteen  long  stout  spines. 
Meso-  and  metanotum  each  with  three  rows  of  bristles,  the  posterior 
of  about  twelve  large  bristles,  the  next  of  fewer  and  smaller  bristles. 
Metathoracic  scale  with  two  vertical  rows  of  three  bristles  each. 
First,  second,  and  third  abdominal  tergites  each  with  a  small  tooth  on 
either  side  of  hind  margin.  Abdominal  tergites  each  with  two  distinct 
rows  of  bristles,  and  anteriorly  a  third  row  represented  by  a  few 
bristles;  there  are  about  twelve  larger  bristles  in  the  posterior  row  on 
middle  tergites,  varying  to  four  in  this  row  on  the  eighth  tergite. 
Antepygidial  bristles  three  on  each  side,  the  middle  in  each  group 
longest,  the  inner  shortest.  Middle  abdominal  sternites  each  with 
about  ten  bristles  in  the  principal  row,  in  front  of  which  are  scattered 
remnants  of  two  other  rows,  one  to  three  bristles  each. 

The  end  of  the  abdomen  is  only  moderately*  bristled.  No  stout 
bristles  occur  on  either  side  just  below  pygidium.  The  tenth  tergite 
dorsally  bears  numerous  small  bristles.  The  style  is  two  and  a  half 
times  as  long  as  broad  at  base,  and  narrowed  to  the  slender  tip,  where 
there  is  a  long  bristle.  The  substylar  flap  has  two  long  bristles  near 
the  apex  and  a  few  short  stout  ones  on  the  lower  margin.  The  eighth 
segment  possesses  a  number  of  bristles  below. 

Hind  coxa  without  minute  teeth  on  inside.  Hind  femur  without 
minute  hairs  on  side.  The  first  joint  of  hind  tarsi  has  six  ^Qt^  of 
spines  on  anterior  margin  and  five  sets  on  posterior  margin.  One 
spine  on  apex  of  joint  II  of  hind  tarsi  somewhat  exceeding  joint  III. 
First  pair  of  spines  on  fifth  tarsal  joint  strongly  dislocated  toward 
median  line  and  directed  straight  distad;  the  fourth  pair  are  aborted, 
occurring  as  fine  hairs  only.  Length  of  hind  tarsal  joints  in  the  pro- 
portions  1S.5-13.5-8.5-5-S.5. 

Length,  3  mm.     Color,  pale  brown. 
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Male:  Head  flattened  above  or  even  a  little  depressed.  Upper  row 
of  bristles  on  vertex  dislocated  at  middle,  two  bristles  being  lower  than 
the  other  two.  The  inner  and  outer  spines  in  each  group  of  antepygi- 
dial  bristles  are  considerably  smaller  than  the  middle  one,  though  not 
reduced  to  hairs. 

Lateral  portion  of  ninth  tergite  two-lobed,  the  upper  lobe  very  short 
and  bluntly  rounded  and  with  three  long  bristles  on  the  posterior  margin; 
lower  lobe  as  in  agyrtes^  with  one  bristle  over  the  insertion  of  the 
claspers.  Upper  claspers  rather  long,  parallel  sided,  the  outer  upper 
angle  obtusely  pointed,  the  upper  inner  angle  broadly  obliquely  rounded 
and  here  margined  with  a  number  of  small  hairs;  on  the  hind  margin 
are  several  minute  hairs  near  the  upper  end,  and  several  small  bristles 
below. 

Length,  1.75  nun. 

Type.—Cfit  No.  6922,  U.S.N.M. 

CTBNOPHTHALMUS  INTERMBDIUS  (Wagner). 

This  species — described  as  a  Typhlopsylla  by  Dr.  Wagner — was  col- 
lected on  Metdchirus  opossum  in  Paraguay  and  Ecuador.  It  is  an 
interesting  addition  to  the  American  fauna,  very  distinct  from  any- 
thing previously  described.  The  structure  of  the  head  strongly  sug- 
gests CtenopsyUus^  but  the  tibial  spines  and  other  characters  are  those 
of  Ctenopkthahmis, 

CTENOPHTHALMUS  PRATERNUS  Baker. 

This  species  is  known  only  from  the  type,  a  single  female  taken  at 
Brookings,  South  Dakota,  by  Professor  Aldrich.  He  did  not  give  the 
host,  though  it  is  quite  likely  to  prove  to  be  one  of  the  moles.  As  the 
original  characterization  was  somewhat  meager,  the  following  descrip- 
tive notes  are  added: 

The  head  is  broadly  rounded  from  the  occiput  to  the  prominent 
frontal  notch,  and  thence  slopes  downward  and  backward  to  the 
mouth,  giving  the  head  an  angulated  appearance.  A  row  of  six  bris- 
tles occurs  high  upon  the  gena;  below  this  a  row  of  two  large  and  one 
small  bristle,  and  on  lower  posterior  portion  of  gena  a  ctenidium  par- 
allel to  the  upper  rows  of  bristles  and  composed  of  five  large,  stout, 
dark-colored  spines,  the  middle  three  longest.  The  antennal  groove 
reaches  to  three-fourths  the  depth  of  the  head,  is  not  connected  with 
the  opposite  antennal  groove  by  a  furrow  passing  over  the  top,  and  is 
without  minute  hairs  or  bristles  scattered  along  the  posterior  margin. 
On  the  disk  of  the  vertex  occur  extensions  of  the  two  rows  of  bristles 
on  gena — about  seven  bristles  above  and  eight  below.  Hind  margin 
of  head  with  the  usual  bristles.  Labial  palpi  equaling  three-fourths 
of  anterior  coxae,  the  apex  of  the  last  joint  having  the  usual  minute 
hairs  except  that  posteriorly  on  each  palpus  one  is  much  enlarged  and 
hooked. 
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Pronotum  with  a  row  of  about  twelve  bristles  on  the  posterior  third, 
and  on  the  hind  margin  a  ctenidiura  of  about  twenty  stout  spines. 
Meso-  and  metanotum  each  with  a  row  of  ten  or  twelve  larger  bristles 
and  a  second  row  of  more  numerous  smaller  ones.  Metathoracic 
epiphysis  with  a  single  bristle  on  the  hind  margin,  and  anterior  to  this 
two  rows  of  three  bristles  each.  The  middle  abdominal  tergites  each 
have  a  transverse  row  of  fourteen  larger  bristles,  and  a  second  row  of 
more  numerous  smaller  ones.  First  abdominal  tergite  with  three 
small  teeth  on  either  side  of  hind  margin,  second,  third,  and  fourth 
each  with  two  on  either  side,  and  fifth  and  sixth  each  with  one. 
Antepygidial  bristles  badly  broken  in  this  specimen,  but  there  are 
apparently  only  two  on  either  side.  The  abdominal  sternites  each 
have  a  single  row  of  from  four  to  six  large  bristles. 

The  end  of  the  abdomen  is  rather  heavily  clothed  with  bristles. 
The  style  is  about  three  times  as  long  as  wide  at  base,  nearly  cylin- 
drical, and  with  a  long  bristle  at  apex.  The  substylar  flap  has  a  thick 
brush  of  hairs  on  the  lower  margin. 

The  hind  coxte  have  a  group  of  numerous  small,  short,  somewhat 
thickened  bristles  on  the  inside,  which  resemble  the  grouped  teeth 
occurring  here  in  some  Pulea*  and  Ceratophyllvs.  Hind  femur  with  a 
single  small  bristle  on  side  near  base.  The  spines  on  hind  legs  are 
unusually  long.  The  first  joint  of  the  hind  tarsi  has  five  groups  of 
spines  on  either  margin;  the  last  joint  with  but  eight  heavy  spines, 
four  on  either  margin.  Hind  tarsi  mutilated  in  this  specimen,  but 
lengths  of  middle  tarsal  joints  in  the  proportion  12-11-7-5-12. 

Length,  2.25  mm.     Color,  pale  brown. 

CTENOPHTHALMUS  GENALIS,  new  species. 

A  species  collected  on  Geomys  Imrsariu^  at  the  Agricultural  College 
of  Michigan,  and  formerly  supposed  to  be  a  variety  of  fratt^na^  \s 
now  considered  wholly  distinct  and  described  herewith  from  a  single 
male. 

Head  somewhat  flattened  alcove.  Rows  of  genal  bristles  pushed  high 
up  on  head.  The  insertions  of  the  five  irregular  ctenidial  spines  occupy 
half  the  surface  of  the  gena?.  These  ctenidial  spines  are  very  dissim- 
ilar, the  middle  three  longer,  the  upper  distinctly  spatulate,  and  the 
next  one  slightly  so.  The  bristles  on  the  second  antennal  joint  are  far 
shorter  than  the  third  joint.  The  antennal  groove  reaches  the  upper 
margin  of  the  he^,  and  its  hind  margin  is  without  minute  bristles  or 
hairs.  The  upper  row  on  either  side  of  vertex  has  about  four  bristles, 
the  second  row  about  six.  The  hind  margin  of  the  head  has  the  usual 
bristles.  The  labial  palpi  are  slender  and  equal  three-fourths  of  ante- 
rior coxa?.     The  maxillary  palpi  are  unusually  short  and  thick. 

Pronotum  with  a  row  of  about  twelve  bristles  on  posterior  third,  and 
on  hind  margin  a  ctenidium  of  about  twenty-eight  slender  spines. 
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Mesonotum  with  a  single  row  of  about  twelve  brLstles.  Metanotum 
with  a  row  of  about  twelve  larger  bristles,  and  behind  this,  on  either 
side,  three  smaller  ones.  Metathoracic  epiphysis  with  one  large  bristle 
posteriorly,  two  anterior  to  this,  and  one  small,  short  one  in  front  of 
the  latter.  First  abdominal  tergite  with  a  single  small  tooth  on  either 
side,  second  with  three  on  either  side,  third  with  two,  and  fourth  with 
one  on  either  side.  Abdominal  tergites  each  with  a  transverse  row  of 
ten  bristles,  and  on  the  first  two  or  three  segments  a  second  row  of 
one  to  three  bristles  on  a  side.  One  stout  antepygidial  bristle  mounted 
on  a  tubercle  on  each  side.  Middle  abdominal  sternites  each  with  a 
single  row  of  six  bristles. 

Lateral  portion  of  ninth  tergite  greatly  enlarged  and  triangular, 
long-pointed  backward.  Upper  clampers  rather  small,  not  extending 
beyond  tip  of  prolonged  portion  of  ninth  tergite,  somewhat  spatulate, 
the  inner  upper  angle  acute,  the  outer  upper  angle  broadly  rounded, 
the  hind  margin  with  six  to  eight  bristles;  on  the  inside  at  base  there 
is  separated  a  short,  broad,  acute  piece  like  a  large  tooth. 

Hind  coxa3  with  a  group  of  short  stout  bristles  on  inside,  resembling 
the  similarly  grouped  teeth  in  Pulex,  Hind  femur  with  a  single  bris- 
tle on  inside.  The  first  joint  of  the  hind  tarsi  has  four  groups  of 
spines  on  either  margin;  the  apical  spines  on  the  second  joint  are 
shorter  than  the  third  joint.  The  fifth  tarsal  joint  on  firs^  and  second 
tarsi  have  five  spines  on  either  margin  as  in  typical  ( Watophyll m^ 
while  on  the  fifth  joint  of  hind  tarsi  there  are  but  four  on  either  mar- 
gin as  in  Pulex,  Lengths  of  hind  tarsal  joint  in  the  proportions 
23-15-10-5-12. 

Length,  2.25  mm.     Color,  pale  brown. 

Type,— Cvii.  No.  6923,  U.S.N.M. 

Genus  ANOMIOPSYLLUS,  new  genus. 

This  genus  is  founded  on  an  insect  which  I  described  in  1898  as 
TypJdopsylla  nucfata.  It  then  dropped  into  that  convenient  ''catch- 
all" Typhlopnylla^  on  account  of  its  lack  of  eyes,  though  it  was 
remarked  at  that  time  that  it  represented  a  distinct  genus.  One  of 
the  most  conspicuous  characters  is  the  great  length  of  the  maxillary 
palpi,  which  exceed  the  fore  coxae.  The  eyes  are  wholly  wanting. 
On  the  dorsal  line  the  pronotum  and  mesonotum  are  of  equal  length, 
while  the  metanotum  is  shorter.  There  is  a  remarkable  and  wholly 
unique  reduction  in  the  vestiture,  the  body,  excepting  the  posterior 
extremity,  being  almost  wholly  nude,  and  the  number  of  spines  on  the 
legs  greatly  reduced,  there  being  but  four  pairs  of  spines  on  the  pos- 
terior margin  of  the  tibite.  One  of  the  most  important  characters  is 
found  in  the  rounded  emargination  formed  distally  on  the  hind  margin 
of  fore  and  middle  coxa3  at  the  juncture  of  the  coxa  and  its  epiphysis. 
In  most  fleas  this  is  shallow  or  wanting,  with  the  outer  subtending 
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limb  obtuse.  In  this  case  it  is  very  deep,  deeper  than  broad,  and  the 
outer  subtending  limb  is  narrowly  acute.  On  the  fifth  tarsal  joints 
are  combined  the  characters  of  two  of  the  Wagnerian  genera;  on  the 
fore  and  middle  last  tarsal  joints  the  first  pair  of  spines  is  dislocated 
toward  the  median  line  and  directed  straight  distad.  On  the  hind  last 
tarsal  joint  there  are  but  four  spines  on  either  side. 

While  I  am  somewhat  loath  to  sepai*ate  any  new  genera  at  this  time 
when  the  inflow  of  strange  and  aberrant  forms  has  just  begun,  still,  in 
this  case  there  is  hardly  any  other  course  open  to  me,  for  otherwise 
midata  might  be  placed  with  equal  propriety  in  any  one  of  two  or 
three  genera. 

ANOMIOPSYLLUS  NUDATUS  Baker. 

This  species,  the  smallest  known  American  flea,  was  originally 
described  from  two  females  collected  at  Tucson,  Arizona,  in  a  nest  of 
NeoUmtxi  albi^nla  by  the  late  Mr.  Hubbard,  who  was  one  of  the  most 
thorough  collectors  America  has  yet  seen.  In  addition  to  the  charac- 
terization originally  given,  the  following  additional  details  may  be 
noted: 

The  lower  row  of  genal  bristles  is  represented  by  one  very  weak  and 
slender  bristle  on  margin  of  antennal  groove  and  a  similar  one  on  the 
lower  margin  of  the  head.  There  are  no  other  bristles  on  the  head 
excepting  one  or  two  at  each  lower  angle  of  hind  margin,  and  a  very 
few  short  ones  on  second  antennal  joint.  The  thorax  is  without  bristies 
excepting  one  on  either  side  of  pronotum  at  each  lateral  angle. 

The  abdominal  tcrgites  each  have  a  single  row  of  about  six  very 
weak  and  slender  bristles.  One  small  and  slender  antepygidial  brisUe 
occurs  on  .either  side.  The  hairs  on  pygidium  are  very  fine,  but 
longer  than  usual. 

Style  about  three  times  longer  than  wide  at  base,  and  slightiy  nar- 
rowed to  the  tip,  where  there  is  a  long  bristle.  The  substylar  flap  is 
long  and  acute  and  has  numerous  bristles  on  the  lower  margin.  Below 
the  substylar  flap  a  number  of  short,  stout  bristles  occur  near  the 
margin. 

The  first  joint  of  the  hind  tarsi  has  four  groups  of  spines  on  the 
anterior  margin  and  two  groups  on  the  posterior  margin.  One  of  the 
spines  on  apex  of  second  ioint  of  hind  tarsi  posteriorly  is  very  long 
and  slender,  extending  nearly  to  the  end  of  the  last  joint.  Lengths 
of  hind  tarsal  joints  in  the  proportions  18-10-6-5-10. 

Length,  2  mm.     Color,  pale  brown. 

Genus  CTENOPSYLLUS  Kolenati. 

1863.   Oeiiopfn/Hiis  KoLBH ATI y  Hone  Soc.  Ent.  Ross.,  II,  p.  37. 
1893.   amoj)fn/Utts  Wagner,  Hone  Soc.  Ent.  Ross.,  XXVII,  p.  350. 

This  is  preeminently  the  genus  of  mouse  and  rat  fleas.  Elsewhere 
has  l>een  noted  the  extreme  paucity  of  knowledge  on  the  American 
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forms,  and  also  the  great  probability  of  some  of  the  European  species 
having  been  introduced.  If  these  are  found  anywhere  it  will  be  in  or 
near  our  great  ports,  and  from  these  localities  we  have  no  specimens 
collected  on  house  mice  or  rate. 

SYNOPSIS  OF  AMERICAN  SPECIES. 

a.  Head  without  ctenidial  spines cdpinus  (p.  427). 

na.  Head  with  ctenidia. 

b.  Head  ctenidia  of  two  spines  each hesperomys  (p.  428) . 

bb.  Head  ctenidia  of  four  spines  each mexicanus  (p.  430). 

CTENOPSYLLUS  ALPINUS  Baker. 

This  species  is  still  known  only  from  the  types — a  male  and  female 
collected  by  Professor  Bruner  at  Georgetown,  Colorado,  on  Neotoma. 
It  is  congeneric  with  mnsculi^  showing  the  same  peculiar  type  of  head, 
but  it  has  no  genal  ctenidia.  The  following  descriptive  notes  are 
added: 

Female:  Head  gently  rounded  or  nearly  flat  above  from  occiput  to 
frontal  notch  (which  is  very  high  on  the  front),  thence  sloping  down- 
ward and  backward  to  the  mouth.  The  bristles  on  the  head  are 
developed  into  short,  stout,  dark-colored  spines,  all  of  which  project 
downward  and  backward.  The  antennal  groove  extends  to  about  two- 
thirds  the  depth  of  the  head,  and  above  is  connected  by  a  chitinous 
thickening  and  furrow  across  the  top  of  the  head  with  the  antennal 
groove  on  opposite  side.  Near  the  margin  of  the  front  on  either  side, 
extending  from  mouth  to  antennal  groove,  is  a  row  of  ten  short,  stout 
spines.  There  are  only  two  spines  in  the  normal  lower  row  on  gena. 
The  upper  row  has  six  spines,  but  instead  of  stopping  above  at  the 
antennal  groove  this  row  curves  around  cephalad  nearly  to  the  margin 
of  the  front.  Disk  of  vei-tex  on  each  side  with  three  oblique  rows  of 
spines,  an  upper  one  of  two  spines,  a  middle  of  throe,  and  a  lower  one 
of  five  spines.  The  antennal  groove  is  somewhat  contracted  below, 
and  is  without  minute  hairs  or  bristles  on  the  posterior  margin.  The 
labial  palpi  extend  to  one-third  of  the  anterior  femora. 

Pronotum  with  a  row  of  about  twelve  stout  bristles  on  the  posterior 
third,  and  on  the  hind  margin  a  ctenidium  of  about  eighteen  or  twenty 
spines.  The  usual  soft  and  minute  articulatory  hairs  on  anterior  margin 
of  mesonotum  are  here  small  teeth.  Meso-  and  metanotum  each  with 
a  transverse  row  of  about  eight  bristles.  Metathoracic  epiphysis  with 
about  ten  irregularly  placed  bristles. 

First  abdominal  tergite  with  three  or  four  small  teeth  on  either  side 
of  hind  margin.  The  abdominal  tergites  each  has  a  transverse  row 
of  about  ten  bristles.  Antepygidial  bristles  three  on  each  side,  the 
middle  one  in  each  group  slightly  longer.  AMominal  stemites  each 
with  a  row  of  about  ten  rather  strong  and  close-set  bristles.  The 
eighth  segment,  near  the  middle  of  hind  margin  on  either  side,  with  a 
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group  of  several  long,  and  several  short,  stout  bristles.  One  stout 
bristle  occurs  beneath  the  pygidium  on  either  side. 

The  style  is  very  long,  about  five  times  as  long  as  broad  at  base, 
nearly  cylindrical,  except  at  the  tip,  where  there  is  a  weak  bristle, 
back  of  which  are  about  six  bristles  irregularly  placed.  Substylar  flap 
with  numerous  short,  stout  bristles  above  and  three  very  heavy  ones 
on  the  lower  margin. 

The  hind  coxal  epiphysis  slopes  gradually'  into  the  coxa  distally, 
thus  not  forming  any  emargination.  The  hind  femur  is  without  minute 
bristles  on  side.  Hind  margin  of  hind  tibia  with  about  six  distant 
longer  inner  spines  and  about  twelve  shorter  close-set  inner  ones. 

First  joint  of  hind  tarsi  without  paired  spines  on  hind  margin,  but 
with  a  double  row  of  numerous  spines.  Bristles  on  apex  of  second 
hind  tarsal  joint  shorter  than  third  joint.  The  first  pair  of  spines  on 
fifth  tarsal  joint  is  dislocated  t<)ward  median  line  and  directed  straight 
caudad. 

Length,  2.5  mm. 

Male:  Head  nearl}^  as  in  the  female,  but  the  antennal  groove  extends 
to  its  upper  margin.  The  two  outer  in  each  group  of  antepygidial 
bristles  somewhat  reduced.  The  last  five  abdominal  sternites  only, 
have  rows  of  six  bristles  each. 

The  lateral  portion  of  ninth  tergite  is  without  a  lobe  on  the  upper 
margin.  The  upper  claspers  are  long,  narrow,  subrectangular,  curved 
backward  a  little,  and  with  two  black  teeth  at  the  upper  posterior  angle. 
Lower  claspers  with  a  short,  stout,  black,  recurved  spine  on  hind 
margin. 

Length,  1.5  mm. 

CTENOPSYLLUS  HESPEROMYS,  new  species. 

There  is  in  the  collection  a  CtentfpHyllu^  taken  at  Franconia,  New 
Hampshire,  on  IWomyscm^  by  Mrs.  A.  T.  Slossou,  which  represents 
a  very  distinct  species  in  that  it  possesses  a  ctenidium  of  two  spines 
on  either  side  of  the  head. 

The  upper  margin  of  the  head  is  very  gi*adually  rounded  from  the 
occiput  to  the  frontal  notch,  thence  curved  downward  and  backward 
to  the  mouth.  The  antennal  groove  is  margined  by  chitinous  thicken- 
ings above  and  is  narrowed  to  the  upper  margin  of  the  heiid,  where  it 
joins  the  groove  of  the  other  side.  The  marginal  row  of  bristles  usual 
to  this  genus  occurs  on  either  side  of  the  head;  from  the  frontal  notch 
to  the  mouth  these  bristles  are  short  and  heav}"  and  spine-like;  from 
the  frontal  notch  to  the  occiput  they  are  much  longer  and  bristle-like. 
The  upi^er  row  of  genal  bristles  is  represented  b}^  two  placed  high  up; 
below  this  is  a  row  of  three  bristles,  two  of  which  are  very  strong — 
one  over  eye,  the  other  considerably  above  lower  margin  of  head. 
Beneath  the  eye  on  either  side,  standing  in  a  vertical  row,  are  two 
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short,  heavy  ctenidial  spines  directed  downward  and  backward.  On 
either  side  of  disk  of  vertex  are  three  oblique  rows  of  small  bristles, 
the  upper  with  five  bristles,  the  middle  of  six,  and  the  lower  of  three. 
The  usual  bristles  occur  on  the  hind  margin  of  the  head,  the  larger 
one  at  each  lower  angle  being  unusually  short  and  stout.  The  few 
bristle.s  on  the  second  antennal  joint  are  shorter  than  the  third  joint. 
There  are  six  or  eight  minute  ])ristles  along  the  hind  margin  of  the 
antennal  groove.  In  the  position  of  the  eye  occurs  a  dark  thickening 
of  the  chitin.  The  mouth  parts  are  unusually  short,  the  labial  palpi 
extending  little  more  than  one-half  of  anterior  coxa^.  The  maxillae 
are  not  more  than  twice  as  long  as  broad. 

The  mesonotum  is  twice  as  long  on  the  dorsal  line  as  either  prono- 
tum  or  metanotum.  On  the  posterior  third  of  the  pronotum  occurs  a 
transverse  row  of  about  twelve  bristles,  and  on  the  hind  margin  a 
ctenidium  of  about  thirty  slender  spines,  the  row  curving  downward 
and  backward  laterally.  Meso-  and  metanotum  each  with  a  larger 
row  of  about  ten  bristles  and  anterior  to  this  about  three  rows  of 
numerous  very  irregularly  placed  smaller  bristles.  Metathoracic 
epiphysis  with  one  bristle  on  hind  border,  and  anterior  to  this  two 
rows  of  five  bristles  each. 

Hind  margins  of  dorsal  segments  with  small  teeth  as  follows:  Six 
on  metanotum,  six  on  first  abdominal  tergite,  six  on  second,  two  on 
third,  two  on  fourth,  and  two  on  fifth.  The  abdominal  t(»rgites  each 
have  a  row  of  about  fourteen  larger  bristles  and  a  second  row  of  fewer 
smaller  ones.  Antepygidial  bristles  all  unusually  long  and  stout,  the 
longest  in  each  set  of  three  nearly  equaling  the  pygidium.  The  abdom- 
inal sternites  each  have  one  transverse  row  of  six  bristles.  The 
extremity  of  abdomen  is  moderately  bristled.  One  stout  bristle  occurs 
beneath  the  pygidium  on  either  side. 

The  style  is  short  and  stout,  not  twice  as  long  as  wide  at  the  bas(% 
with  one  long  bristle  at  the  apex  and  several  short  ones  i)roximad  of 
it  on  lower  margin.  The  substylar  flap  is  obtusely  but  symmetricidly 
pointed  and  clothed  with  eight  or  ten  bristles  of  varying  sizes  about 
the  apical  margin.  The  eighth  segment  laterally  near  the  lower  iK)r- 
tion  of  the  hind  margin  bears  a  number  of  long  and  a  numljer  of 
shorter  bristles. 

The  hind  coxa?  are  without  bristles  or  teeth  on  the  inside.  Hind 
femur  with  but  a  single  bristle  on  the  side.  Hind  tibiae  with  three  long 
spines  on  hind  margin  and  a  close-set  row  of  twelve  shorter  ones. 
The  spines  on  apex  of  joint  II  of  hind  tarsi  are  shorter  than  joint  III. 
First  pair  of  spines  on  fifth  tarsal  joint  dislocated  toward  median  line 
and  directed  straight  caudad.  Length  of  hind  tarsal  joints  in  the  pro- 
portions 25-10.5-8.5-5-7. 

Length,  2.5  mm.     Color,  pale  brown. 

Type.—Osii.  No.  6924,  U.S.N.M. 
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CTENOPSYLLUS  MEXICANUS  Baker. 

It  was  expected  that  the  flea  found  on  Mm  rati  us  at  Guanajuato, 
Mexico,  by  Dr.  Dugos,  would  turn  out  to  be  some  European  species. 
It  proved,  however,  to  differ  materially  from  anything  described. 
Later,  Dr.  Duges  sent  further  material  from  Miis  norvegicus  taken  at 
the  same  place.  The  following  notes  may  be  added  to  the  original 
description: 

Female:  Dorsal  segments  with  small  teeth  on  hind  margins  as  fol- 
lows: Six  on  metanotum,  six  on  first  abdominal  tergite,  four  on  second, 
four  on  third,  and  two  on  the  fourth.  Antepygidial  bristles  four  in 
each  set,  the  first  inner  one  and  third  shortest,  second  longest  and 
largest,  fourth  nearly  as  long  as  second.  One  stout  bristle  occurs  on 
either  side  below  pygidium. 

The  style  is  rather  long  and  narrow,  the  length  twi^e  the  width  at 
base,  narrowing  gradually  to  the  apex,  where  there  is  a  long  bristle; 
another  bristle  nearly  as  large  occurs  on  the  lower  margin.  The  sub- 
stylar  flap  has  a  number  of  bristles  near  the  apex,  mostly  on  lower 
margin. 

The  hind  margin  of  posterior  tibse  bears  three  long  spines  and  a  close- 
set  straight  row  of  about  fifteen  short  spines.  The  apical  spines  on 
second  joint  of  hind  tarsi  are  shorter  than  the  third  joint.  The  first 
pain  of  spines  on  last  joint  of  hind  tarsi  dislocated  toward  median  line 
and  directed  straight  caudad. 

Length,  2.5  mm.     Color,  pale  brown. 

Male:  Antepygidial  bristles,  three  on  either  side;  the  middle  one  of 
each  group  longest.  The  eighth  segment  on  either  side  below  bears 
but  five  bristles. 

The  lateral  portion  of  the  ninth  tergite  is  strongly  constricted 
below  the  pygidiimi,  then  expanded  into  asymmetrically  rounded  limb 
which  in  outline  is  shaped  like  a  pestle.  There  is  but  a  single  bristle 
over  the  insertion  of  the  claspers.  The  upper  claspers  are  small  but 
stout,  thumb-shaped,  with  the  ball  of  the  thumb  turned  caudad,  not 
extending  above  the  lateral  portion  of  the  ninth  tergite,  and  with  four 
or  five  bristles  on  the  hind  margin. 

Length,  2  mm. 

Genus  STEPHANOCIRCUS  Skuse. 

1890.  Stephanodrcus  Skuhe,  Records  of  Austral.  Mus.,  II,  p.  77,  pi.  xvii. 

1895.  Stephaiiocircm  Baker,  Canad.  Ent.,  XXVII,  p.  63. 

1896.  St^phanocircm  SKV»Ey  Records  of  Austral.  Mus.,  II,  p.  7. 

The  original  description  of  this  remarkable  genus  came  to  me  just 
as  the  Preliminary  Studies  were  being  published.  I  copied  the 
description  and  remarked  that  it  presented  such  an  anomalous  struc- 
ture and  such  a  remarkable  c>ase  of  sexual  dimorphism  that  I  would 
not  attempt  to  place  it  in  Taschenl)erg\s  system,  which  I  was  then  corn- 
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pelled  to  follow.  The  male  and  female,  even  though  properly  asso- 
ciated, would  fall  in  different  genera,  perhaps,  according  to  all  that 
Taschenberg  had  given  us  in  the  chai-acterization  of  genera. 

Mr.  Skuse  took  deep  umbrage  at  my  wholly  innocent  remarks  and 
the  next  year  presented  a  "rejoinder,"  in  which  he  reasserts  the 
specific  identity  of  the  male  and  female.  Beyond  this  one  statement, 
his  paper  was  principally  taken  up  with  personal  criticisms.  There 
was  not  the  faintest  intention  on  my  part  to  attempt  passing  Stephano- 
circus  "  under  the  heel" — the  organism  will  still  continue  to  exist  in 
its  original  status,  no  matter  what  either  of  us  may  write  about  it.  In 
copying  the  description  at  all  there  was  no  other  motive  than  a  desire 
for  more  knowledge  concerning  it.  I  was  unfortunate  in  not  having 
had  access  to  the  plates.  The  simple  fact  concerning  Mr.  Skuse's 
description  is  that  out  of  it  all  he  presents  in  the  generic  characteriza- 
tion but  a  single  diagnostic  generic  character — that  of  the  pectinated 
"cap-like  patella"  on  the  head — the  other  characters  being  common 
to  other  genera,  either  separatc^ly  or  in  combination.  I  was  not  able 
at  that  time  to  interpret  even  this  clearly  from  the  description  alone, 
as  some  species  of  Ctenopsyllns  presented  a  similar  general  appear- 
ance. Indeed,  the  male  of  Stephanocircxis  is  apparently  a  Ctenopsylhi^^ 
as  that  genus  is  commonly  known.  The  mutter  of  four-jointed  anten- 
nae must  certainly  be  reexamined.  If  such  a  character  is  presented, 
then  this  species  must  be  made  the  type  of  a  new  family  differing  from 
all  other  known  fleas.  But  in  the  description  of  the  apparently  con- 
generic Step  ha  nor /rem  marn,  Rothschild  says  nothing  about  four- 
jointed  antenna?,  and  his  drawing  does  not  show  four  joints.  Some  of 
the  characters  given  by  Mr.  Skuse  in  the  generic  description  are  of 
specific  value  only,  and  the  length  of  thorax  given  in  the  specific  diag- 
nosis is  a  character  usually  of  generic  value.  Other  than  this,  his 
specific  description  is  not  at  all  diagnostic. 

Mr.  Skuse,  in  this  connection,  criticises  mc  also  for  not  l>eing  able 
to  place  the  flea  EehuJnopluHja  amhuhtun.  But  I  could  not  do  anything 
with  it  until  a  fuller  and  more  exact  morphological  study  was  made 
and  a  real  generic  diagnosis  presented. 

The  genus  Sttphan/x'lrcus  now  possesses  far  greater  interest  for 
American  students  on  account  of  the  recent  publication  of 

STEPHANOCIRCUS  MARS  Rothschild.  * 

This  species  was  collected  on  a  " //e'.v/>w>//^y/< "  in  Argentina  by  Dr. 
Berg,  and  is  known  from  a  single  female  in  the  Rothschild  collection. 
It  is  greatly  to  be  regretted  that  the  male  could  not  have  also  passed 
under  Mr.  Rothschild's  critical  eye.  The  occurrence  of  this  genus 
also  in  South  America  is  a  matter  of  great  interest.  It  Is  of 
interest  to  note  that  a  greater  numl>er  of  striking  cases  of  sexual 
dimorphism  occur  in  South  American  fleas  than  in  those  of  any  other 
country. 
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Genus  HYSTRICHOPSYLLA  Taschenberg. 

1880.  Hystrichopsylla  TaschenberO)  Die  Flohe,  p.  83. 
1895.  HystrichopsyUa  Bakbr,  Canad.  Ent,  XXVII,  p.  186. 

Taschenberg  based  this  genus  on  the  remarkable  flea  originally 
named  Pidex  talpm  by  Curtis,  which  is  the  obhtsiceps  of  Ritsema  (but 
not  the  taljxB  of  Bouch^,  which  is  hisoctodentatus  Kolenati).  The 
species  seems  to  have  been  unknown  to  Kolenati,  or  he  would  certainly 
have  given  it  a  separate  generic  designation.  The  genus  remained 
monotypic  until  the  description  of 

HYSTRICHOPSYLLA  AMERICANA  Baker. 

This  species  is  represented  in  the  collection  by  a  single  female  col- 
lected on  an  Evotomys2XOvovLO^  Maine,  by  the  late  Prof.  F.  L.  Harvey. 
Although  evidently  congeneric  with  the  European  species,  it  shows 
very  wide  specific  differences.  The  head  lacks  the  flattened,  calloused 
front  as  illustrated  by  Taschenberg,  and  the  pronotum  is  by  far  the 
longest  thoi*acic  segment.  However,  the  specimen,  figured  in ''Die 
Flohe,"  is  a  male,  while  our  unique  type  is  a  female.  A  complete  .study 
of  both  sexes  of  this  species  is  much  to  be  desired. 

Dr.  Fletcher  has  sent  to  me  from  Nepigon,  Canada,  a  dried  and  badly 
mutilated  specimen  of  a  large,  totally  new  flea,  apparently  of  this 
genus,  which  presents  a  still  wider  divergence.  It  was  taken,  I  under- 
stand, on  a  sandy  lake  shore,  near  which  its  host  probably  lives.  I 
hesitate  to  describe  it  from  this  material,  and  yet  am  loath  to  leave 
unrecorded  such  an  interesting  addition  to  our  fauna. 

Genus  CERATOPSYLLUS  Curtis. 

1832.  Ceraiopsyllus  Curtis,  Brit.  Entx)molog.,  X. 

1833.  CeratopsyUtis  Westwood  (Ischnopsyllus)  Ent.  Mo.  Mag  ,  I,  p.  359. 
1863.   Ceraiopsyllus  Kolenati,  Hora?  Soc.  Ent.  Ross.,  II,  p.  39. 

1893.  Ceratopsyllus  Wagner,  Hone  Soc.  Ent.  Ross.,  XXVII,  p.  350. 
1898.  Ceraiopsyllus  Wagner,  Horse  Soc.  Ent.  Ross.,  XXXI,  p.  580. 
1898.  Ceratopsyllus  Rothschild,  Novitatea  Zoologicse,  V,  p.  542. 

The  species  of  this  genus — the  most  distinctly  marked  genus  in  the 
PulicicUe — are  confined  to  bats.  Unquestionably,  species  belonging 
here  will  be  found  in  North  and  South  America.  I  regret  not  to  be 
able  to  record  a  single  one. 
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HOSTS,"  AND  HABITATS. 

To  January  1,  1903. 

Family  SARCOPSYLLIDiE  Taschenberg. 

Genus  SARCOPSYLLA  Westwood. 

SARCOPSYLLA  PENETRANS  (Linnaeus)  Westwood. 

1743.  Catesbey,  Nat.  Hist,  of  Carolina,  Florida,  and  Bahama  Islands,  III,  app., 

p.  10,  fig.  3.     {Puiex  minimus  cntem  penetrans.) 
1743.  Barr&re,  Nouv.  Relation  de  la  France  etjuinoxiale,  p.  63.     {Pulex  mintUis- 

simus  nigricans, ) 
1756.  Patrick  Brown,   Nat.  Hist,  of  Jamaica,  11,  p.  418.     (Acarm  fuscus  sub 

cutem  nidulans  proboscide  acutiore. ) 
1758.  LiNNAECS,  Syst.  Nat.,  10th  e<l.,  p.  614.     {Pulex penetrans.) 
1788.  SwARTZ,  Kongl.  vetensk.  Acad.  Nya.  Handl.,  IX,  p.  40.     (Pulex penetrans.) 
1815.  Okkn,  Naturgesch.  f.  alle  Stande,  111,  p.  402.     {RhyncJioprion  jyenetrans.) 
1821.  Pom.,  Reisen  in  Brasilien,  I,  p.  106.     {J^dex penetrans.) 
1823.  DuMERiL,  Considerations  gener.  sur  la  classe  des  lusectes,  pi.  liv,  figs.  4-5. 

(Pidex  penetrans. ) 
1826.  DuMERiL,  Diet,  scienc.  nat.,  XLIV,  p.  82.     Atlas,  pi.  liii,  figs.  4-5.     {Pulex 

penetrans. ) 
1829.  GuERiN,  Iconograph.  d.  r^ne  animal  Insectes.     Text,  expl.,  p.  12,  pi.  ii. 

( Dennaiophilus  penetrans. ) 
1832.  PoHL  and  Kollar,  Brasiliens  vorziiglich  liistige  Insecten,  p.  8.     {Pulex 

penetrans. ) 
1836.  Shuckard,  Ann.  Mag.  Nat.  Hist.,  p.  129,  pi.  vii.     {Pulex  penetrans.) 
1837-40.   Westwood,  Trans.  Ent.  Soc.,  II,  p.  199,  pi.  xx.    {Sareopsyllu penetrans.) 
1844.  Gervais,  Hist.  nat.  d.  Ins.  Apt^res,  III,  p.  368,  pi.  xlix,  fig.  11.     {Pulex 

penetrans. ) 

1863.  Kolenati,  llora^  Soc.  Ent.  Ross.,  II,  p.  28.     {Sarcopsylla  penetrans.) 

1864.  Karsten,  Beitr.  z.  Kennt.  d.  Rhynchoprion  i^enetrans. 

1867.  Bonnet,  Mcmoire  sur  la  Puce  penetrante  au  Chique.     {Pidex  penetrans, ) 

1874.  RiTSEMA,  Rcgensb.  Corresp.,  XXVIII,  p.  76.     {I^dex penetrans.) 

1880.  RiTSEMA,  Zeitschr.  f.  ges.  Naturwiss.,  p.  181.     {Pdex  penetrans.) 

1880.  Tasciienbeiuj,  Die  Flohe,  p.  44.     (Sarcopsiflla  penetrans.) 

1895.  Baker,  Canad.  Ent.,  XXIII,  p.  20.     {Sarcopsylla penetrans.) 

1896.  OsBORN,  Div.   Ent.  Dept.  Agrcl.    Bull.    No.  5   (n.   s.),  p.  142,  fig.  lxii. 

{Sarcopsylla  penetrans. ) 

IIosfH:  Man  and  the  domesticated  animals  and  some  otliers. 
Ilahhat:  Tropical  regions  of  botli  hemispheres. 


« In  the  descriptive  portion  of  the  text  the  hosts  are  referred  to  under  names  used 
by  Taschenberg,  Wagner,  Rothschild,  and  the  various  collectors  who  have  sent  in 
specimens.  These  names  are  necessarily  in  great  confusion  and  represent  many 
schools  of  nomenclature.  In  this  list  these  same  names  are  referred  to  again  in  the 
bibliography.  Through  the  kindness  of  Mr.  Gerrit  S.  Miller,  jr.,  of  the  U.  S. 
National  Museum,  the  host  names  are  also  given  according  to  the  current  nomen- 
clature, thus  reilucing  all  the  names  to  one  system  and  in  such  a  manner  as  to  make 
the  references  plain  in  every  case. 
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Genus  XESTOPSYLLA  Baker. 

XESTOPSYLLA  GALLINACEA  (Wcstwood)  Baker. 

1874-75.  Webtwood,  The Entoni.  Mo.  Mag.,  XI,  p.  246.     (SarcopsyUa gaUinacfo,) 
1880.  Taschenbero,  Die  Flohe,  p.  55,  pi.  i,  %.  5.     (Sarcopsylla  gallinaeea.) 
1890.  Johnson,  Proc.  Ent.  Soc.  Wash.,  I,  p.  203.     (Pulex puUulorum.) 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.  20.     (Sarcopsylla  gallinarm.) 

1896.  OsBORN,  Div.  Ent.  Dept.  Agrcl.,  Bull.  No.  5  (n.  s.),  p.  144,  figs.  76-77. 

(SarcapsyUa  gallimtcea. ) 

Hosts:  Domesticated  animals,  especially  chickens. 
Habitat:  Warmer  portions  of  America  and  Africa. 

Family  HECTOPSYLLID^  Baker. 

Genus  HECTOPSYLLA  Frauenfeld. 

HECTOPSYLLA  PSITTACI  Frauenfeld. 

1860.  Frauenfeld,  Sitzungsb.  d.  k.  Acad.  d.  Wiss.  Wien.,  XI,  p.  462.     {Hectop- 

stfUa  psittaci. ) 
1880.  Haller,  Archiv.  f.  Naturgesch.,  Jahr.  46,  p.  72,  pi.  iv.     (EhynchopsyUa 

pulex. ) 
1880.  Taschenbero,  Die  Flohe,  p.  5.      (RhynrhopsyUa  jnUex.)     Hosts,  **Pmfiactu 

and  Molossus.^^ 
1895.  Baker,  Canad.  Ent.,  XXVII,  p.  21.     (Rhirnchoj>mflUi  pulex.) 

Ilostn:   I^sfttaeus  and  Xyctlnotnus. 
IlaJntat:  Ceylon. 

Family  VERMIPSYLLID/F  Wagner. 

Genus  VERMIPSYLLA  Schimkewitsch. 

VERMIPYSLLA  ALACURT  Schimkewitsch. 

1885.  ScHiMKEwiTscjr,  Zool.  Anz.,  no.  1H7. 

1889.  Wagner,  Ilonr  Soc.  Ent.  Ross.,  XXIII,  nos.  1-2,  p.  205. 

1895.  Baker,  Canad.  Ent.,  XXVll,  p.  22. 

Hosts:  The  ungulates. 
Habitat:  Western  Asia. 

Family  MEGAPSYLLIDJi:  Baker. 

Genus  MEGAPSYLLA  Baker. 

MEGAPSYLLA  GROSSIVENTRIS  (Weyenbergh)  Baker. 

1879.  Weyenbergh,  Bull,  de  la  Acad.  Nac.  de  Ciencias  Repub.  Argent,  III,  p. 

188.     ( Pultw  grofisimjtrifi. ) 

1880.  Taschknberg,  Die  Flohe,  p.  101.      (Pulex  gromventris.) 
1895.  Baker,  Can.  Ent.,  XXVIl,  p.  3.     (SarcapsyUa  gromventris.) 

1898.  Baker,  Journ.  N.  Y.  Ent.  Soc,  VI,  p.  53.     (Megapsylla  grossivrntris.) 

Host :  Zaedy  us  /ft  hi  tdtts. 
Habitat:  Argentine  Republic. 
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Family  PULICID^. 

Genus  PUL.EX  Linnaeus. 

PULEX  ANOMALUS  Baker. 

1903.  Baker,  see  p.  :iSl. 

Himt:   Citdlus, 

HabiM:  Southern  Colorado. 

PULEX   APFINIS    Baker. 
1903.  Baker,  see  p.  382. 

Halitat:  Arizona. 

PULEX   BOHLSII    Wagner. 

1900.  Wagner,  Hone  Sck-.  Ent  Rosa.,  XXXV,  p.  5. 

Hod:  . 

Habitat:  Paraguay. 

PULEX   BRASILIENSIS   Baker. 

1903.  Baker,  see  p.  379.     Host,  ^^Miis  raUiis  and  Mus  decumanus.^ 

Hmt:  Mn^  ratUm  and  Mii^  norvegicus, 
Hdhitat:  Sao  Paulo,  Brazil. 

PULEX   CUSPIDATUS    Kolenati. 

1H63.  Kolenati,  Hone  Soc  Ent.  Ross.,  II,  p.  33. 
1893.  Wagner,  Hone  Soc.  Ent.  Roes.   XXVII,  p.  9. 

Hmt:  Erinaceiis  europseus. 
Habitat:  Europe. 

PULEX    DUGESII    Baker. 

1899.  Baker,  Ent.  News,  Feb.,  p.  37.      (PuUx  irritans  var.  dtu/esii.)     Host, 
*  *  Spermophilus  macratirus,  * ' 

Hmt:  CiteUus  macrouTncs. 
Habitat:  Mexico. 

PULEX   ECHIDNA   Denny. 

\m.  Westwood,  Mod.  Classif.  Insects,  II,  p.  493. 

1843.  Den^'y,  Ann.  and  Mag.  Nat.  Hist.,  XII,  p.  315,  pi.  xxvii,  %.  6.     Host, 

" Echidna  hyMrir.'' 

1844.  Gervais,  Hist  nat.  d.  Ins.  Apt^res,  III,  p.  374. 

1874.  RiTBEMA,  Regensb.  Correspondenzblatt,  XX\T;II,  p.  79. 
1880.  RiTBEMA,  Zeitsch.  f.  ges.  Naturwiss.,  LIII,  p.  185. 
1S80.  Taschenbkrg,  Die  Flohe,  p.  98. 
1896.  Baker,  Canad.  Ent,  XXVII,  p.  130. 

Host:  Tachyglosmw  aauteatin^. 
Habitat:  Van  Diemans  Land. 
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PULEX  GLACIALIS  Taschenberg. 

1880.  Taschenberg,  Die  Flohe,  p.  76,  pi.  iii,  fig.  17. 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.  Ill  (ex.  Amer.  spec). 

Host:  Lepm  '^  glaciallM,''^ 
naUtat:  "NordPole." 

PULEX  HY^NiE  Kolcnati. 

1846.  KoLENATi,  Meletemata  Entomologica,  Pt.  5,  p.  26,  pi.  xix,  fig.  1. 

1863.  KoLENATi,  Hon«  Soc.  Ent.  Ross.,  II,  p.  30.     [Pules  utriatus.) 

1874.  RiTSEMA,  Regensb.  Correspondenzblatt,  XXVIII,  p.  77. 

1880.  RiTSEMA,  Zeiti^chr.  f.  ges.  Naturwiss.,  LIII,  p.  184. 

1880.  Taschenberg,  Die  Flohe,  p.  100. 

Host:  Ihjimui  striata. 
Habitat:  Transcaucasia,  Persia. 

PULEX  IRRITANS  Linnseus. 

1746.  L1NN.EU8,  Fauna  suecica,  2d  e<l.,  No.  1695. 

1746.  LiNN.«us,  Fauna  suecica,  1st  ed..  No.  1471.     (Ptdex  at€r.) 

1762.  Geoffroy,  Hist,  abr^g^e  d.  Ins.,  II,  p.  614,  pi,  xx,  fig.  4. 

1778.  Degeer,  Mem.  p.  servir.  a  Thist.  d.  Ins.,  VII,  p.  1,  pi.  i,  figs.  1-4.    (PuUi 

vulgarh. ) 

1832.  Duges,  Ann.  d.  science  nat.,  XXVII,  p.  147,  pi.  iv,  fig.  1. 

1832.  Duges,  Ann.  d.  science  nat,  p.  163.     (Pulex  hornhm.) 

1832.  B0UCH6,  Nov.  Act.  Acad.  Leop.  Carol.,  XVII,  p.  503. 

1844.  Gervais,  Hist.  nat.  <1.  Ins.  Apt.,  Ill,  p.  365. 

1855.  KtJcHENMEiSTER,  Paraslteu,  I,  p.  452. 

1856.  Walker,  Dipt.  Brit.,  Ill,  p.  2. 

1858.  Maitland,  Herklots  Bouwstoff.,  p.  310. 

1859.  KoLENATi,  Fauna  d.  Altvaters,  p.  65. 

1863.  KoLENATi,  Hone  Soc.  Ent.  Ross.,  II,  p.  31,  fig.  2. 

1873.  RiTSEMA,  Tijds.  v.  Entomol.,  2d  ser.,  VIII,  p.  Ixxxiv. 

1874.  RiTSEMA,  Regensb.  Corresp.,  XXVIl,  p.  76. 
1880.  RiTSEMA,  Zeitschr.  f.  ges.  Naturwiss.,  p.  181. 
1880.  Taschenberg,  Die  Flohe,  p.  64. 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.  66.     { PtUi\c  irrilam  and  P.  simtdaM.) 

1896.  OsBORN,  Div.  Ent.,  Dept.  Agr.,Bull.  No.  5  (n.  s.),  p.  147,  fig.  80.    (Pulex 

irritaiis  sind  P.  snmnliins.) 

Hosts:  Homo^   Yulpes^  Dl(l<ilpliis^  Can  is ^  Ft  lis ^  etc. 
Hahitat:  Temperate  and  tropical  regions  of  the  world. 

PULEX  JACULANS  Motschulsky. 
1840.  Motschulsky,  Bull.  Soc.  Imp.  des  Nat.  de  Moscou,  p.  170.     Host,  "/>»><« 

1880.  TASCHENBERCi,  Die  Flohe,  p.  105. 

Host :  .  1  hictaga  jacalm. 
Habitat:  Siberia. 
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PULEX  KERQUELENSIS  Taschenberg. 

1880.  Taschenberg,  Die  Flohe,  p.  67,  pi.  ii,  fig.  12. 
1895.  Baker,  Canad.  Ent.,  XXVII,  p.  65. 

Host:  "  PeJ^carwides  uriiiatrix^'^  fide  Taschenberg. 
JIahitat:  Kerguelen  Island. 

PULEX  LAMELLIPER  Wagner. 

'895.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXIX,  p.  1,  fig.  1. 
1895.  Baker,  Joum.  N.  Y.  Ent.  Soc,  VI,  p.  54. 

Host:  Some  rodent. 
Ilahitat:  Transcaspia. 

PULEX  LEMMUS  Motschulsky. 
1840.  MoTBCHUUSKY,  BuU.  So(\  Imp.  des  Nat.  de  Moscou,  p.  170.     Host,  '^Myodes 

1880.  Taschenberg,  Die  Flohe,  p.  105.  . 

Host:  Lemmus  sp. 
Habitat:   ?  Siberia. 

PULEX  LONGISPINUS  Wagner. 

1893.  Wagner,  Horse  Soc.   Ent.    Ross.,   XXVII,  p.  9,  pi.   iv,   fig.   1.     Host, 

*  *  Erimiceu*  europams. ' ' 
1895.  Baker,  Journ.  N.  Y.  Ent.  Soc.,  VI,  p.  54. 

Host:  Arlnaceiis  sp. 
Habitat:  West  Turkestan. 

PULEX  LUTZII  Baker. 

1903.  Baker,  see  p.  380.     Host,  '^Galictis  viUalus,'* 

Host:   Grison  vittatus. 
Habitat:  Sao  Paulo,  Brazil. 

PULEX  LYNX  Baker. 

1903.  Baker,  see  p.  383. 

Host:  Lynx  can<iden»is. 
Habitat:  Moscow,  Idaho. 

PULEX  MADAQASCARIENSIS  RothschUd. 

1900.  Rothschild,  The  Ent.  Record  and  Joum.  of  Variation,  XII,  no.  2,  fig.  3. 
Hoet,  **C€nl€te»ecaudalu8.** 

Host:  Tenrec  eeaudatus. 
Habitat:  Madagascar. 

PULEX  PALLIDUS  Taschenberg. 

1880.  Ta8CHENBKR(j,  Die  Flohe,  p.  65,  pi.  i,  fig.  9. 
1895.  Baker,  Canad.  Ent.,  XXVII,  p.  66. 

Hosts:  Herpestes  ichneumon  and  Mils  albijyes, 

habitat:  Egypt  and  Island  of  Socotra.  ^  , 
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PULEX  TUBERCULATICEPS  Bezxi. 

1890.  Bkzzi,  Bull.  dellaSoc.  Entom.  Ital.,  XXII. 
1895.  Baker,  Canad.  Ent.,  XXVII,  p.  64. 

Ifmt:    Ursm  arctos. 
Habitat:  Europe. 

PULEX  VULPES  Motschulsky. 

1840.  Motschulsky,  Bull.  8ch\  imp.  de  MoBt^ou,  p.  170. 

1874.  RiTSEMA,  Regensb.  Correap.,  XXVIII,  p.  79. 

1880.  RiTOEMA,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  183. 

1880.  Taschenberg,  Die  Flohe,  p.  66,  pK  ii,   figs.   10-11.      (Pul*:x  glMcep*.) 

Hosts,  ^^Canis  vulpes  and  Mel^  taxus,^* 
1895.  Baker,  Canad.  Ent.,  XXVII,  p.  66.     {Pidex  globicep^.) 

Hosts:    YuLpes  mdpes  and  Mdes  vides. 
Habitat:  Europe. 

Genus  CTENOCEPHALUS  Kolenati. 

CTENOCEPHALUS  CANIS  (Curtis)  Baker. 

1749.  Roesel,  Insektenbelustigungen,  II,  Muscaniin  atque  culicum,  pis.  ii-ir. 

(Der  so  bekannte  als  beschwerliche  Floh.) 
1826.  CiTRTis,  Brit.  Entom.,  Ill,  no.  Ill,  fig.  8.     (PiU^j:  canis.) 
1832.  DuGte,  Ann.  d.  scienc.  nat.,  XXVII,  p.  154,  pi.  iv,  figs.  2, 5-9.    { Pidejc c.wii,) 
1835.  Bouche,  Nov.  Act.  Acad.  Leop.  Carol.,  XVII,  Pt.  1,  p.  505.     {Pidcxfdis.) 
1844.  Gervais,  Hist.  nat.  dea  Iiisect*»s,  Apt.,  Ill,  pp.  371-372,  pi.  xlviii,  fig.  8. 

(Piilex  canisj  P.  felu^  and  P.  serratweps.) 
1856.  Walker,  Dipt.  Brit.,  Ill,  pp.  2-3.     (Pulex  canis  and  P.  felU) 

1858.  Maitland,  Herklote  Bouwstoff.,  II,  p.  310.     {Ptdej:  aiuk  and  P. /fit*.) 

1859.  Kolenati,  Fauna  d.  Altvaters,  p.  66.     ( Ctenocephalm  novenideninttin  and 

C.  enneodus.) 
1863.  Kolenati,  Horse  Soc.   Ent.  Ross.,  II,  p.  45.  figs.  14-15.     {Ctenocepkalui 

novemderitatus  and  C.  enneodm*. ) 
1867.  Landois,  Nov.  Act.  Acad.  Leop. -Carol.,  XXXIII,  p.  19,  pis.  i-vn.    {Pula 

canis. ) 

1873.  RiTSEMA,  Tijdsch.  v.  Entomol.,  2d  ser.,  VIII,  p.  ixxxv.     (Ctenocq>ham 

novemdentatus  and  C.  enneodus.) 

1874.  RiTSEMA,  Regensb.  Corresp.,  XXVII,  pp.  77-78.    {Ptd^x  cnnw  and  P./rfw.) 
1880.  RiTHEMA,  Zeitscbr.  f.  ges.  Naturwiss.,  LIII,  pp.  182-183.     { Puiex  canis 9sid 

P./elis.) 
1880.  Taschenberg,  Die  Flobe,  p.  77,  pi.  iii,  fig.  16.     {Ptdex  sermticcps.) 
1888.  Simmons,  Amer.  Mo.  Micr.  Journ.,  Dec.     (Pulcx  canvt.) 

1895.  Baker,  Canafl.  Knt,  XXVII,  p.  164.     {Palrx  s,rraHreitii.) 

1896.  OsBORN,  Div.  Ent.,  Dept.  Agrcl.,  Bull.  No.  5  (n.  s.),  p.  150,  fig.  m.    {PuUj 

siTrntireps. ) 
1896.  Howard  and  Marlatt,  Div.  Ent,  Dept.  Agrcl.,  Bull.  No.  4  (n.  s.),  p.  24, 

fig.  5.     (l^dcx  i<erratH'e])S.) 
1901.  RoTHsc^HiLD,   The  Ent.   Record  and  Journ.  of  Variation,  XIII,  No.  4. 

p.  126,  pi.  III.     {Pulex  canU  and  P.  fdu. ) 

Hosts:    Canis  famillari.'*^    Urocyon    civereoargerit^fu^^    Fdis  doim- 
tica,  etc. 

Habitat:  Cosmopolitan. 
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CTENOCBPHALUS  ERINACEI  (Leach)  Baker. 

1832.  Leach,  in  Curtis  Brit.  Ent,  IX,  no.  417.     {CercUophyllus  erinacei.) 

1835.  BouchA,  Nov.   Act.  Acad.   Leop.-Carol.,  XVII,   Pt.   1,  p.  507.     {PtUex 

erinacei. ) 
1844.  Gekvais,  Hist  nat.  d.  Ins.,  Apt.,  Ill,  p.  373.     (Pulex  erinacei.) 
1856.  Walker,  Insecta  Brit,  Diptera,  III,  p.  3.     {Pulex  erinacei.) 
1874.  RiTHEMA,  Regensb.  Correep.,  XXVIII,  p.  78.     (Pulex  erinacei.) 
1880.  RiTSEMA,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  183.     (Pulex  erinacei.) 
1880.  T.\HCHENBERO,  Die  Flohe,  p.  81.     (Pulex  erinacei.) 
1893.  Wagner,  Horse  Soc.  Ent  Ross.,  XXVII,  p.  9.     (Pulex  erinacei.) 
1895.  Baker,  Canad.  Ent,  XXVII,  p.  164.     (Pulex  erinacei.) 

Host:  Erinaceua  europams. 
Habitat:  Europe. 

CTENOCEPHALUS  IN^QUALIS  Baker. 

1895.  Baker,  Canad.  Ent,  XXVII,  p.  164.     (Pulex  inxqualis.) 

1896.  OsBORN,  Div.  Ent,  Dept  Agrcl.,  Bull.  No.  5  (n.  s.),  p.  153,  fig.  84.     (Pulex 

ituequalis. ) 

Host:  Lepus, 
Habitat:  Arizona. 

CTENOCEPHALUS  LEPORIS  (Leach)  Baker. 

1832.  Leach,  in  Curtis  Brit  Ent,  IX,  no.  417.     (Ceratophyllus  leporis.) 
1874.  RiTSEMA,  Regensb.  Corresp.,  XXVIIl,  p.  76.     (Pulex  leporis.) 
1880.  RiTSEMA,  Zeitschr.  f.  ges.  Natur^'iss.,  LIII,  p.  182.     (Pulex  leporis.) 
1880.  Taschbnbbrg,  Die  Fldhe,  p.  82.     (Pulex  goniocephalus.) 

1895.  Baker,  Canad.  Ent,  XXVII,  p.  165.     (Pulex goniocephalus.) 

1896.  OsBORN,  Div.  Ent,  Dept  Agrcl.,  Bull.  V,  (n.  s.),  p.  153.     (Pulex  gonioceph- 

alu8.) 

Host:  Lepus  spp. 
Habitat:  Europe. 

CTENOCEPHALUS  SIMPLEX  Baker. 

1896.  Baker,  Canad.   Ent,  XXVII,   p.   164.     (Pulex  tjiaequalis  var.  nmplex.) 

Host,  ^^  Lepus  sylraticus.^* 
1896.  OsBORN,  Div.  Ent,  Dept  Agrcl.,  Bull.  V,  (n.  s.),  p.  153.     (Pulex  insequalis 

var.  simplex.) 

Host:  Lepus  fioridanus  subsp. 
Habitat:  Micbigan  and  Iowa. 

Genus  ECHIDNOPHAGA  Olliff. 

ECHIDNOPHAGA  AMBULANS  Olliff. 

1886.  Olliff,  Proo.  Linn.  Soc.  N.  S.  Wales  (2),  I,  p.  172.     Host,  ''Echidna  hys- 
trix.'' 

Host:   TachygloHS(ts  aculeatiis. 

Habitat:  New  Soutb  Walen.  ^  t 
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Genus  CERATOPHYLLUS  Curtia. 
CERATOPHYLLUS  ALASKENSIS  Baker. 

1903.  Baker,  Pee  p.  394. 

Host:    Citellu^  hdy^nnvetisis. 
Ilahitat:  Point  Barrow,  Alaska. 

CERATOPHYLLUS  ARCTOMYS  Baker. 

1903.  Baker,  seep.  411. 

Iloat:  Arctcmiys  monax. 
Habitat:  Peterboro,  New  York. 

CERATOPHYLLUS  ARIZONENSIS  Baker. 

1898.  Baker,  Joum.  N.  Y.  Ent  Soc,  VI,  p.  55.     {Pulex  AHzonenm.)    Hoet, 
^^ Silvery  nioiise.^* 

IToHt:   Neotoma  alhlgxda. 

Habitat:  Tucson,  Arizona. 

CERATOPHYLLUS  ARMATUS  Wagner. 

1900.  Wagner,  Horw  Soc.  Ent.  Roas.,  XXXV,  p.  17.     Host,  ''PteromysvoianL" 

Host:  Sc! uropterus  ramlcus. 
Habitat:  Siberia. 

CERATOPHYLLUS  ASIO  Baker. 

1903.  Baker,  me  p.  406. 

Host:  Megascops  asio. 

Habitat:  Wellesley,  Massachusetts. 

CERATOPHYLLUS  BRUNERI  (Baker)  Wagner. 

1895.  IUker,  Canad.  Ent.,  XXVII,  p.  132.     {Pttlex  bruneri.)     Host,  ''Sperm- 

philm  IS'lbientnHy 

1896.  OsBORN,  Div.  Ent.  Dept.  Agrcl.,  Bull.  V  (n.  s.),  p.  149,  fig.  82.    (Pvkc 

hnuu^i. ) 
1898.  Baker,  Journ.  N.  Y.  Ent.  Soc.,  VI,  p.  55.     (PuJea:  bruneri.) 

Hosts:    Citellm  lS-Jlneatu.H^  U,  franMlr^ll^  and  C.  columblanus. 
Habitat:  Nebraska  and  Idaho. 

CERATOPHYLLUS  CALIFORNICUS  Baker. 

1903.  Baker,  see  p.  395. 

Host:  Microtus  calif ornieas. 
Habitat  Mountjiiii  View,  California. 

CERATOPHYLLUS  CANADENSIS  Baker. 

1903.  Baker,  8ee  p.  407. 
Host:   (0 
Habitat:  Ottawa,  Canada. 
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CERATOPHYLLUS  CHARLOTTENSIS  Baker. 

1898.  Baker,  Joiirn.  N.  Y.  Ent.  Soc.,  VI.  p.  56.     {I^lUx  charloUensis,) 

Host:  ''A  mouse.'' 

Habitat:  Queen  Charlotte  Islands. 

CERATOPHYLLUS  CILIATUS  Baker. 

1903.  Baker,  see  p.  397. 

Host:  Eutamias, 

Habitat:  Mountain  View,  California. 

CERATOPHYLLUS  COLORADENSIS  (Baker)  Wagner. 
1895.  Baker,  Canad.  Eut,  XXVII,  p.  HI.     {Pulex  cohrademis.) 

Host:   Sculrus fremotiti. 
Habitat:  Coloi*ado. 

CERATOPHYLLUS  COLUMBiE   (Walckcner  and  Gcrvais)  Rothschild. 

1832.  Stephens,  in  Curtis*  Brit.  Ent.,  IX,  no.  417.     {Nomen  7itidum.) 

1844.  Walckener  and  Gervaih,  Hist.  Nat.  Ins.  Apt4!ire8.,  Ill,  p.  375,  pi.  xlviii, 

fig.  7.     {Pulex  columhiv.) 

1856.  Walker,  Diptera  Brit.,  Ill,  p.  5.     (Pidex  columhw.) 

1858.  Maitlanj),  Herklots  Bouwstoffen,  p.  311.     (Pukx  columbx.) 

1874.  RrrsEMA,  Regens.  Corresp.,  XXVIII,  p.  79.     (Pulex rolumha\) 

1880.  Ritsema,  Zeitschr.  f.  ges.  Naturwiss.,  LI II,  p.  183.     (Pulex  colitmbir.) 

1892.  Theobald,  An  Account  of  British  Elites,  I,  p.  540.     (Pulex  columbve.) 

1900.  Rothschild,  Novitates  Zoologicse,  VII,  p.  542. 

Host:    Columha  livia, 
Ilabitat:  Europe. 

CERATOPHYLLUS   CONSIMILIS  Wagner. 
1898.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXXI,  p.  562,  pi.  viii,  fig.  11.     Host, 

Host:  Microtus, 

Habitat:  Gouv.  Charkow,  Russia. 

CERATOPHYLLUS    DENTATUS  Baker. 

1903.  Baker,  see  p.  390. 

Host:  Lynx  canadensis. 
Habitat:  Moscow,  Idaho. 

CERATOPHYLLUS   DIVISUS  Baker. 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.  132.     (Pulex  Umgigpinus,) 
1898.  Baker,  Journ.  N.  Y.  Ent  Soc,  VI,  p.  54.     (Pulex  dhims,) 

Host :   Scairns  fremmt  ti. 
Habitat:  Colorado. 
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CERATOPHYLLUS    DRYAS   (Wagner)  Baker. 

1898.  Wagner,  HoneScK-.  Ent.  Ross.,  XXXI,  p.  568,  pi.  viii,fig.4.    (CercUophyU 
lus  sciurorum  var.  dryax.)     Host,  **Myoxus  dryas,** 

Host:   Gli^  nltedula. 

Habitat:  Gouv.  Warouesch,  Russia. 

CERATOPHYLLUS  EREMICUS  Baker. 

1903.  Baker,  see  p.  417. 

Host:  Perornyscus  ereiiiums. 
Habitat:  Santa  Rita  Mts.,  Arizona. 

CERATOPHYLLUS  FASCIATUS  (Bosc.)  Curtis. 

1801.  Bow  !>' Antic,  Bull.  Sci.  Sm-.  Phil.,  Ill,  p.  156,  no.  44.     i^Pvdex  J^Mciat'm,) 

1802.  Bt>8c  !>' Antic,  Wiedemann's  Archiv.,  p.  211.     {I^Uejcfasciattis.) 
1805.  tATREiLLE,  Hist.  Nat.  d.  Ins.,  XIV,  p.  42.     (Pulex fascUUus,) 
1844.  (iERVAis,  Hist.  Nat.  d.  Ins.  Apt^res,  III,  p.  373.     {Ptdex fascicUtts.) 
1832.  CiTRTia,  Brit.  Ent.,  IX,  no.  417.     (Cemtophyllns  fascicUus.) 

1858.  Maitland,  llerklots  Bouwstoffen,  p.  310.     (Pidex fasciattts.) 
18611  KoLENATi,  Hone  Soc.  Ent.  Ross.,  II,  p.  34,  fig.  5.     (Ctenopsyllusfasciattts.) 
1874.  RiTSEMA,  Regensb.  Corresp.,  XXVIII,  p.  76.     (PuUc/asdatus,) 
1880.  RiTsEMA,  Zeitschr.  f.  ges.  Naturwiss.,  LI  1 1,  p.  182.     {PuUx  fasciatiis.) 
1880.  Taschenberg,  Die  Flohe,  p.  69.    (PtUexfascicUus.)    Hosts,  ^^Myoxtisnitela, 
Talptt  europscay  Mtts  musculus  and  Miis  dectimanus.^^ 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.  111.     (Pvdex  fasciatuSj  as  to  £aro|)ean 

specimens  only. ) 

1896.  Osborn,  Div.  Ent.  Dept.  Agrc,  Bull.  V  (n.  s.),  p.  148.     (Pulex fasciattLs,) 
1898.  Wagnek,  Hone  i^x-..  Ent.  Ross.,  XXXI,  p.  560,  pi.  viii,  fig.  10. 

Hosts:  EUotnys  (jiwrcinus^  Talpa  europaM^  Mus  lausculiis^  and  Mas 
vnnvegicus. 

Habitat:  Europe. 

CERATOPHYLLUS  FRINQILL-ffi   (Walker)  Baker. 

1856.  Walker,  Dipt.  Brit.,  Ill,  p.  4.     {Ikdej-fringillif.) 

1863.  Kolenati,  Hone  Soc.  Ent.  Ross.,  II,  p.  34.     (TVicJiopsylla frin^^iUa'.) 

1873.  RiTSEMA,  Tijds.  v.  Entom.,  XVI,  p.  84.     {TrichopfyVafringUUc.) 

1874.  RiTSKMA,  Regensb.  Corresp.,  XXVIII,  p.  79.     (PukxfringiUsc.) 
1880.  RiTHEMA,  Zeitscbr.  f.  ges.  Naturwiss.,  LIII,  p.  184.     {Pvlex  fringUiir.) 
1892.  TnfiOBALn,  An  Account  of  British  Flies,  I,  p.  32.     (Pul^fringillx.) 

Hosts:  Passer  domcsticus  and  CJdoris  chloris. 
Habitat:  Europe. 

CERATOPHYLLUS  GALLING  (Schrank)  Wagner. 

1804.  Schrank,  Fauna  boica,  III,  p.  195.     {Pulex  gaUmx.) 

1827.  Gravenuorst,  Uebers.  d.  Arb.  u.  verand.  d.  Schles.  Gesellsch.  f.  vaterl. 

Kultur.,  p.  67.     {Pidex  rufit».) 
1835.  BoucHfe,  Nov.  Act.  Acad.   Leop.   Carol.,   XVII,  Pt.   1,  p.  504.      (Pulex 

gallinx. ) 
1844.  Gervais,  Hist.  Nat.  d.  Ins.  AptOres,  III,  p.  375.     (I^ulex  gallimt.) 
1856.  Walker,  Dipt.  Brit.,  Ill,  p.  2.     {Pulex  gaUinx.) 
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1858.  MAITL.VND,  Herklots  Bouwstoffen,  p.  11.     {Pulex gaUinx,) 

1863.  KoLBNATi,  Horse  Soc.  Ent.  Ross.,  II,  p.  34.     {Trichopsylla  gallims.) 

1873.  Rm^BMA,  Tijdschr.  v.  Entom.,  XVI,  p.  Ixxxiv.     (TrichopsyUa  gallhur.) 

1874.  RrrsEHA,  Regensb.  Corresp.,  XXVIII,  p.  78.     (IhUex gaUina.) 

1880.  RiTSEMA,  Zeitechr.  f.  gee.  Naturwiss.,  LIII,  p.  182.     (Pukx  gaUinx.) 
1880.  Taschbkbkrg,  Die  Fldhe,  p.  70.    ( Pulex  avium. )    Hosts,  *  *  Gallus  domeMicuSy 
Turdus  menUay  Erithacus  rubicukiy  Acredula  rosea,  Columba  cenai^y  Mns 
sylvaticus,  and  ScotophUus  noctula.*^ 
1892.  Theobald,  An  Account  of  British  Flies,  I,  p.  31.     {Pulex  gaUinse. ) 
1896.  Bakkb,  Canad.  Ent.,  XXVII,  p.  110.     {Pulex  avium,) 
1896.  OsBORN,  Div.  Ent  Dept  Agrcl.,  Bull.  (n.  s.),  p.  147.     {Pulejc  atium.) 
1900.  Rothschild,  Novitates  Zoologicse,  VII,  p.  540. 

Eofitu:  GaUus  domesticus^  Mervla  mrerula^  Erithdous  rubecula^  jEgith- 
dm  nmoL^  Columba  (Bi\as^  Mm  sylvaticus^  and  Pterygutes  noctula, 
ffoMtat:  Europe. 

CERATOPHYLLUS  HIRSUTUS  (Baker)  Wagner. 

1995.  Bakbr,  Canad.  Ent.,  XXVII,  p.  132.     {Pukx  hirmtw.) 
1898.  Wagner,  Horae  Soc.  Ent.  Ross.,  XXXI,  p.  560. 

Hod:  Cynomys  Ivdovicicmvs, 
EobUat:  Colorado. 

CERATOPHYLLUS  HIRUNDINIS  Curtis. 

1831.  EdHLBR,  Uebera.  d.  Arb.  u.  Verand.  d.  Schles.  (iesellsch.  f.  vaterl.  Kultur. 
p.  73.    {Pulex  hirundinis,)     Host,  "C^tZidon  tirWca." 

1832.  CuBTis,  Brit.  Entom.,  IX,  no.  417,  fig. 

1835.  GuiEiN  and  Percheron,  Genera  des  Ins.,  5th  livr.    No.  7. 

1844.  Gervais,  Hist.  nat.  d.  Ins.  Apteres,  III,  p.  374.     {Pulex  hirundinis.) 

1856.  Walker,  Dipt.  Brit,  HI,  p.  5.     {Pulex  hirundinis.) 

1858.  Maftlaxd,  Herklots  Bouwstoffen,  p.  311.     {PiUex  hirundinis.) 

1859.  Bouillon,  Ann.  d.  Soc.  Ent  Beige.     {Pulex  hirundinis.) 
1874.  RrrsKMA,  Regensb.  Corresp.,  XXVII,  p.  78. 

1880.  RrrsEMA,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  187. 

1892.  Theobald,  An  Account  of  British  Flies,  I,  p.  31.     {Pulex  hirundinis. ) 

1900.  Rothschild,  Novitates  Zoolc^cse,  VII,  p.  542. 

Hod:  nirundo  urbica. 
Halntat:  Europe. 

CERATOPHYLLUS  IDAHOENSIS  Baker. 

1903.  Baker,  see  p.  413. 

Host:  CiteUns  colurnhianus. 
Hdbitat:  Moscow,  Idaho. 

CERATOPHYLLUS  IGNOTUS  (Baker)  Wagner. 

1895.  Bakrr,  Canad.  Ent,  XXVII,  pp.  Ill  and  191.    {Pidex  ignotuji  and  Typhlop- 

9yUa  americana.) 

1896.  OsBORN,  Div.  Ent  Dept  Agrcl.,  Bull.  V  (n.  s. ),  p.  154,  figs.  8(J,  87.     ( Typh- 

lopsyUa  americana. ) 
1898.  Wagnbb,  Hor»  Soc.  Ent  Ross.,  XXXI,  p.  560. 

^:  Geomys  hursariua  and  Thomomys  talpoides. 
t:  Iowa,  Colorado,  and  Idaho. 
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CERATOPHYLLUS  KEENI  Baker. 

1896.  Baker,  Canad.  Ent.,  p.  2.34.     {I\il4'j;  keeni.)     Hi)st,  '' SiUmy*  ketnir 

IFotit:   Perofni/Hciis  keent. 
Ihibitat:  Queen  Charlotte  Islands. 

CERATOPHYLLUS  LABIATUS  Baker. 

1908.  Baker,  gee  p.  402. 

IFoHt:   Lynx  caiuulenHh, 
llahltat:  Moscow,  Idaho. 

CERATOPHYLLUS  LAGOMYS  Wagner. 

1898.  Wagner,  Horse  Soc.  Ent.  Roes.,  XXXI,  p.  567,  pi.  viii,  fig.  1.    Host, 
'  *  Lagomi/s  rutilus. ' ' 


Host:   (hfiotonu  ^nitilus. 
Habitat:  Transcaspia. 


CERATOPHYLLUS  LEUCOPUS  Baker. 


1903.  Baker,  see  p.  401. 

HoHt:  IWirriiyscim  hucopits. 
Habitat:  Peterboro,  New  York. 

CERATOPHYLLUS  LUCIDUS  Baker. 

1903.  Baker,  see  p.  410. 

HoHt :   aSV/ uruH  frem on ti. 
Habitat:  Southern  Colorado. 

CERATOPHYLLUS  MELIS  Curtis. 

1832.  Curtis,  Brit.  Ent.,  IX,  no.  417.     Host,  '' Meles  taxxi^:' 

1844.  Gervais,  Hist.  nat.  d.  Ins.  Apt^res,  III,  p.  371.     {Pul^x  metis,) 

1856.  Walker,  Insecta  Brit.,  Diptera,  III,  p.  5.     (Puiex  meli».) 

1857.  GuRLT,  Archiv.  f.  Naturgesch.,  XXIII,  p.  280.     (Pulex  melis.) 
1863.  Kolenati,  Horw  Soc.  Ent.  Ross.,  II,  p.  33.     (Trichopsyllfi  melis.) 

1874.  RiTSEMA,  Regensb.  Correspond.,  XXVIII,  p.  79.     (Pvlex  melis.) 

1875.  RiTSEMA,  Tijdsohr.  voor  Entomol.,  XVI,  p.  Ixxiv.     {Trichojmflla mehs,) 
1880.  RiTSEMA,  Zeitachr.  f.  ges.  Naturwiss.,  LIII,  p.  184.     (Pttlex  meiu.) 
1880.  Tasciienberg,  Die  Flohe,  p.  73,  pi.  ii,  fig.  15  and  pi.  in,  fig.  16.     (Pulfj 

melis. ) 
1895.   Baker,  Canad.  Ent.,  XXVII,  p.  132.     (Ihdex  melis.) 

Host:  Mvles  7itvlts. 
Habitat:  Europe. 

CERATOPHYLLUS  METALLESCENS  (Kolenad)  Baker. 

1856.  Kolenati,  Parasiten  d.  Chiropteren,  p.  33.     {Pulejr  metaUescens.)    Host, 

*  * Pteropus  H'ffyptiaea.  *  * 
1863.  Kolenati,  Horse  Soc.  Ent.  Ross.,  II,  p.  30,  pi.  i,  fig.  1.     (Pulejc  Tnetallescem.) 
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1874.  RiTSEMA,  Regensb.  Corresp.,  XXVIII,  p.  77.     (Pulex  metallesrem.) 
1880.  RiTHEMA,  Zeit^ohr.  f.  ges.  Naturwiss.,  LIII,  p.  184.     {Pulex  metaUesceruf.) 
1880.  Taschenberg,  Die  Fl(')he,  p.  101.     (Pule.r  meUiUcscens.) 

IIoHt:  Rousettus  cegyptuicm, 
Ilahitat:  Egypt. 

CERATOPHYLLUS  MONTANUS  (Baker)  Wagoner. 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.  182.     (Pulex  monianm.) 
1898.  Wagner,  Horie  Soc.  Ent.  Ross.,  XXXI,  p.  560. 

ITost:  Seuirus  ahef'tL 
Habitat:  Colorado. 

CERATOPHYLLUS  MULTISPINOSUS  Baker. 

1898.  Baker,  Journ.  N.  Y.  Ent.  Soc.,  VI,  p.  54.     (Pulex  mtUtispinosus,)     Host, 
"  Lepus  sylvaiiciis. " 

Host:  Lepus  Jloi'-idamis  jnallurus. 
Habitat:  North  Carolina. 

CERATOPHYLLUS  MUSTELiE  Wagner. 

1898.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXXI,  p.  565,  pi.  viii,  fig.  2.     Host, 
*  *  Putorius  vulgaris. ' ' 

ITost:  PidoTiuH  nivalis. 
Habitat:  Gouv.  Lublin,  Russia. 

CERATOPHYLLUS  OCULATUS  Baker. 

1903.  Baker,  see  p.  396. 

Host:  Putorius  lyison. 
Habitat:  Washington  City. 

CERATOPHYLLUS  PENCILLIGER  (Grube)  Wagner. 

1852.  Grube,  Middendorfs  Sibirische  Reine,  II,  Pt.  1,  p.  500.     (Pulex pendlliger^ 

as  to  male  only. ) 
1863.  KoLENATi,  Horse  S<x!.  Ent.  Rons.,  II,  p.  32,  pi.  i,  fig.  3.     ( TnchopmjUa  pnicU- 

liger.) 
1874.  RiTSEMA,  Regensb.. Corresp.,  XXVIII,  p.  79.     ( Pulex paictUiger.) 
1880.  RiTSEMA,  Zeitschr.  f.  gen.  Naturwiss.,  LIII,  p.  183.     (Pulex  pencUligtr.) 
1880.  Taschenberg,  Die  Fir.he,  p.  99.     (Pulex  pninlUger.) 
1898.  Wa(jner,  Horse  Soc.  Ent.  Ross.,  XXXI,  p.  15,  pi.  viii,  fig.  6  (xs  to  male 

only). 

Host:  Putorius  sihlrlca. 
Habitat:  Siberia. 

CERATOPHYLLUS  PERPINNATUS  Baker. 

1903.  Baker,  see  p.  391. 

Host:    (?) 

Habitat:  Queen  Charlotte  Islands. 
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CERATOPHYLLUS  PETIOLATUS  Baker. 

1903.  Baker,  see  p.  415. 

Host:  Lynx  canadensis. 
Habitat:  Moscow,  Idaho. 

CERATOPHYLLUS  PINNATUS  Wagner. 

1898.  Waqnkr,  Horse  Soc.  Ent.  Ross.,  XXXI,  p.  573,  pi.  viii,  fig.  6. 

Host:  Mus  sp. 

Habitat:  New  Alexandria,  Russia. 

CERATOPHYLLUS  PROXIMUS  Baker. 
1903.  Baker,  see  p.  412. 

Host:   Citellus  sp. 

Habitat:  Palm  Springs,  Arizona. 

CERATOPHYLLUS  PSEUDARCTOMYS  Baker. 

1903.  Baker,  see  p.  399. 

Host:  Arctorays  numax. 

Habitat:  Newport,  Herkimer  County,  New  York. 

CERATOPHYLLUS  SCIURORUM   (Schrank)   Curtis. 

1804.  Schrank,  Fauna  boica.  III,  p.  195.     (Fidex  sdurorum.) 

1832.  Curtis,  Brit.  Ent.,  IX,  no.  407. 

1835.  BoucH^,  Nov.  Act.  Acad.  Leop.  Carol.,  XVII,  p.  506.     {Pulea:  aeiurmim,) 

1844.  Gervais,  Hist.  nat.  d.  Ins.  Apt^res,  III,  p.  373.     {Pulex sdurorum.) 

1856.  Walker,  Insect.  Brit.,  Ill,  p.  3.     (PijUex sdurorum.) 

1858.  Maitland,  Herklota  Bouwstoffen,  p.  310.     (Ptilex  sdurorum.) 

1874.  RiTSEMA,  Regensb.  Corresp.,  XXVIII,  p.  78.     (Pulex  sdurorum.) 

1880.  RiTSEMA,  Zeitschr.  f.  ges.  Natun^iss.,  LIII,  p.  183.     {Pulex  sdurorum.) 

1880.  Taschenberg,  Die  Flohe,  p.  75.     {Pulex  sdurorum.) 

1895.  Baker,  Canad.  Ent,  XXVII,  p.  132.     {Pulex  sdurorum.) 

1896.  OsBORN,  Div.  Ent.  Dept.  Agrcl.,  Bull.  V  (n.  s.),  p.  48.     {PuJex  sdurorum.) 

Host:  SduTns  vulgaris. 
Habitat:  Europe. 

CERATOPHYLLUS  SEXDENTATUS  Baker. 

1903.  Baker,  see  p.  403. 

Host:  Neotoma  sp. 

Habitat:  Boulder  Creek,  California. 

CERATOPHYLLUS  SILANTIEWII  Wagner. 

1898.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXVII,  p.  574,  pi.  viii,  fig.  12. 

Host:  Arctomys  hobao. 
Habitat:  Russia. 
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CERATOPHYLLUS  STURNI  (Gcrvais)  Baker. 

1844.  Gervais,  Hist.  nat.  des  Ins.  Apt^res,  III,  p.  375.     (I*ulfj-Htumi.) 
1856.  Walkeb,  Dipt  Brit,  III,  p.  7.     (Ptdex stumi.) 
1858.  Maitland,  Herklots  Bouwstoffen,  p.  311.     (Pulex  stumL) 
1892.  Theobald,  An  Account  of  British  Flies,  p.  32.     {Pulex  dumi,) 

Host:  Stumus  vulgaris. 
Habitat:  Europe. 

CERATOPHYLLUS  STYLOSUS  Baker. 
1903.  Baker,  see  p.  418.     Host,  ''Haplodoii  rw/a." 

Host:  Aplodontla  rufa. 
Habitat:  Astoria,  Oregon. 

CERATOPHYLLUS  STYX  Rothschild. 

1832.  Curtis,  Brit  En  torn.,  IX,  No.  417.     (CeratophyUus  bifasciaiua.) 
1844.  Gervais,  Hist,  nat  d.  Ins.  Apt^ree.,  Ill,  p.  575.     ( CercUophyllus  bifcmdatits. ) 
1874.  Ritsema,  Regensb.  Corresp.,  XX VIII,  p.  76.     {CercUophyllus  bifasciatus.) 
1880.  Ritsema,  Zeitsc-hr.  f. ges.  Naturwiss.,  LIU, p.  182.    {CercUophyllus bifasciaius. ) 
1900.  Rothschild,  Novitates  Zoologicce,  VII,  p.  543,  pl.ix,  figs.  5,  7,  8, 16.     ( Cera- 
tophyllus  Styx, ) 

Host:  Riparia  riparia. 
Habitat:  Europe. 

CERATOPHYLLUS  SUBARMATUS  Wagner. 

1900.  Wagner,  Hoiw  Soc.  Ent  Ross.,  XXXV,  p.  18.     Host,  '*Lagomys  sp.'' 
Host:  Ochotona  sp. 
Habitat:  Alpine  region  of  Altai  Mountains,  Russia. 

CERATOPHYLLUS  TESQUORUM  Wagner. 

1898.  Wagner,  Horse  Soc.  Ent  Ross.,  XXXI,  p.  564,  pi.  viii,  fig.  9.     Hosts, 
**  Spemiophilus  mtmms  and  S  guttatusy 

Hosts:  Cltelhts  rnusicns  fiuA  C.  guttatus. 
Habitat:  Russia  and  Siberia. 

CERATOPHYLLUS  TOLLII  Wagner. 

1900.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXXV,  p.  19,  pi.  i,  fig.  8.     Host,  ''Pter- 
omys  volatis.^* 

Host:  Seiuroptei'us  russiciis. 
Habitat:  Siberia. 

CERATOPHYLLUS  TUBERCULATUS  Baker. 

1903.  Baker,  see  p.  393. 
Host:  Citellus  columbianus. 
Habitant:  Moscow,  Idaho. 
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CERATOPHYLLUS  URALENSIS  Wagner. 
1898.  Wagner,  Hone  Soc.  Ent.  Rose.,  XXXI,  p.  571,  pi.  viii,  fig.  3. 
Host:  (?). 
Habitat:  Ural  Mountains,  Russia. 

CERATOPHYLLUS  VISON  Baker. 

1903.  See  p.  408. 
Host:  Putorius  vison. 
Habitat:  Peterboro,  New  York. 

CERATOPHYLLUS  WAGNERI  Baker. 

1903.  See  p.  405. 
Host:  Peromyscvs  sp. 
Habitat:  Moscow,  Idaho. 

CERATOPHYLLUS  WICKHAMI   (Baker)  Wagner. 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.  111.    (Pulex  wichhami,  Host,  ''Sduwpienu 

tH)lan8f**  P.  gUletteif  Host,  **Sciurus  canadetim^'*  and  P,  howardii,  Hoete, 
"Red  squirrel.  Gray  or  Fox  squirrel,  and  Field  mouse.") 

1896.  OsBORN,  Div.  Ent.  Dept.  Agrcl.,  Bull.  V,  p.  140,  fig.  81.     (Pulexwickhami, 

P.  gUletteif  and  P,  howardii.) 
1898.  Baker,  Joum.  N.  Y.  Ent.  Soc.,  VI,  54.     {Pulex  gUleUei  and  P.  howardii,) 
1898.  Wagner,  Horse  Soc.  Ent.  Ross.,  XXXI,  p.  560. 

Hosts:  Seller optemsvolans^  Sciurus  hvdsonicus^  S(durv^  carolineiim^ 
Arctoinys  monax^  and  field  mouse. 

Habitat:  New  York,  Michigan,  Iowa,  Nebraska,  Georgia,  Arizona. 

Genus  CTENOPHTHALMUS  Kolenati. 
CTENOPHTHALMUS  AGYRTES   (Heller)  Baker. 

1891.  Saunders,  Ent.  Mo.  Mag.,  II  (2),  p.  170.     {Typhlopsylla  ammUi*,  not  of 

Taschenberg. ) 
1896.  Heller,  Entom.  Nachrichten,  XXII,  p.  97.     ( TyphJopgylla  agyrtfs.) 
1898.  Wagner,  Horse  Soc.  Ent.  Ross.,  XXXI,  p.  35,  pi.  ix,  figs.  23-24.     ( Typhlcp- 

syUa  agyrte^. ) 
1898.  Rothschild,  Novitates  Zoologicse,  V,  p.  533,  pi.  xv,  figs.  1-2;  pi.  xvn, 

figs.  1 2, 14,  and  17-25.   ( TypUopsyUa  agtfrtes. )  Hosts,  *  'Ilypudsem  glaredui, 

Mus  gylvaticusy  Arvicola  amphibius^  Sorex  tmlgarist  Crossoptts  cUiatuSy  T.  alpa 

mropseaV 

Hosts:  Evotoinys  hercynicus^  Mus  sylvaticus^  Microtis  amphiUm^ 
Sorex  aranem^  Neomys  fodieris^  and  Taljpa  europcea. 
Habitat:  Europe. 

CTENOPHTHALMUS  ALTAICA  (Wagner)  Baker. 

1900.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXXV,  p.  11,  pi.  i,  fig.  5.     ( TyphU^U 
altaica. )    Host,  *  *  Lagomys  sp. '  * 

Host:  Ochjotona  sp. 
Habitat:  Altai  Mountains. 
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CTENOPHTHALMUS  ASSIMILIS  (Taschcnberg)  Baker. 

1880.  Tasciienbebg,  Die  Fluhe,  p.  95,  pi.  iv,  fig.  27.  ( Typhlop»ylla  ammilis. ) 
Hosts,  Sorex  wlgarisy  Talpa  europxa^  Mus  sylvaiicus^  and  Arvicola  arvcUis. 

1895.  Baker,  Canad.  Ent,  XXVII,  p.  190.     (Typhlopsylla  asdmilis,  excluding 

American  forms. ) 

1896.  OsBORN,  Div.  Ent.  Dept.  Agrcl.,  Bull.  V   (n.  s.),  p.  153.     (Typhlopsylla 

assimiliSy  as  to  European  forms. ) 
1898.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXXI,  p.  34,  pi.  ix,  fig.  25.     (TypUopsyUa 

ammilis.) 
1900.  Wagner,  Horai  Soc.  Ent.  Ross.,  XXXV,  p.  9.     {Typhlopsylla  assimilis.) 

Hosts:  Sorex  araiieus^  Talpa  eurapdm^  Mus  syl/vaticus^  and  Microtus 
arvalis. 

Habitat:  Europe. 

CTENOPHTHALMUS  BIDENTATIFORMIS  (Wagner)  Baker. 

1889.  Wagner,  Horse  Soc.  Ent.  Ross.,  XXIIl,  p.  351,  pi.  vi,  figs.  4,  5.     ( Typhlop- 
sylla hidenUUiformis.)     Host,  ** Mus  decuman UH.^^ 
1898.  Baker,  Journ.  N.  Y.  Ent.  Soc.,  VI,  p.  55.     {Typhlopsylla  hidentatiformis.) 

Host:  Mas  norvegicus, 
Hahitat:  Siberia. 

CTENOPHTHALMUS  BISOCTODENTATUS  Kolenati. 

1835.  BoucHi:,  Nov.  Act.  Acad.  Leop.  Carol.,  XVII,  p.  507.  FkiUx  iaXpx,  not 
Curtis. ) 

1857.  Kolenati,  Paras,  d.  Chirop.,  p.  33.     {Ctenophlhalmus  talpas.) 

1858.  Maitland,  Herklots  Bouwstoffen,  II,  p.  310.     {Fidex  talpWy  not  Curtis.) 

1859.  Kolenati,  Fauna  des  Altvater^,  p.  65.     {Ctenophthalmus  Ushidentaim^  syn. 

fide  Kolenati. ) 
1863.  Kolenati,  Hone  Soc.  Ent  Ross. ,  II,  p.  35.     ( Clenopldhalmus  bisoctodaUatus, ) 

1873.  Ritsema,  Tijds.  v.  Entomol.,  2d  ser.,  p.  Ixxxiv.     {Ctenophthalmus  hisocto- 

dentatus. ) 

1874.  Ritsema,  Regensb.  Correspondenzblatt,  XXVIII,  p.  77.     {Ctenophthalmus 

bisoctodentatus. ) 

1880.  Ritsema,  Zeitschr.  f.  ges.  Naturwiss.,  LlII,  p.  184.  {Ctenophthalmus  bisocto- 
dentatus.) 

1900.  Wagner,  Horse  Soc.  Ent.  Ross.,  XXXV,  p.  8,  pi.  i,  fig.  2.  {Typhlopsylla 
bisoctodentata. ) 

Host:  Talpa  europceii. 
Habitat:  Europe. 

CTENOPHTHALMUS  DASYCNEMUS  (Rothschild)  Baker. 

1897.  Rothschild,  The  Ent.  Record  and  Journ.  of  Variation,  IX,  No.  7,  pi. 

(  Tryphlopsylla  dasycnemus. )    Hosts,  *  *  Sorex  vulgaris  and  Talpa  eu  ropsca.  *  * 

1898.  Rothschild,  Novitates  Zool.,  V,  p.  540,  pi.  xv,  figs.  4,  5.     {TyphlopsyUa 

dasycnemus. ) 

Hosts:  Sorex  araneux  and  Talpa  europsea. 
Habitat:  England. 
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CTENOPHTHALMUS  PRATBRNUS  Baker. 

1895.  Baker,  Canad.  Ent,  XXVII,  p.  190.     (TyphUrpsulUi fralema.) 

Host:   (?) 

Habitat:  South  Dakota. 

CTENOPHTHALMUS  GENALIS  Baker. 

1903.  See  p.  424. 

Host:  Scalops  sp. 
Habitat:  Michigan. 

CTENOPHTHALMUS  GIGAS  (Kirby)  Baker. 

1837.  Kirby,  in  Richardson's  Fauna  Boreali-Amer.,  IV,  p.  318,  pi.  vi,  fig.  9. 

{Pulex  gigas.) 

1840.  Weotwood,  Introd.  to  Mod.  Ciassif.  of  Ins.,  II,  p.  493.     {PuUx  gigat.) 

1843.  Denny,  Ann.  and  Mag.  Nat.  Hist.,  XII,  p.  316.     {Pulex gigas.) 

1844.  Gervais,  Hist.  Nat.  d'Ins.  Apt^res.,  Ill,  p.  374.     (PuUx  giga».) 
1874.  RiTSKMA,  Regensb.  Correspondenzblatt,  XXVIII,  p.  78.     {Pulexgiga*,) 
1880.  RiTSEMA,  Zeitschr.  f.  gee.  Naturwiss.,  LIII,  p.  180.     {Pulex  gigcu.) 

■    1880.  Taschenberg,  Die  Flohe,  p.  98.     (Pulex  gigas.) 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.   164.      (Pulex  gigas.)     Host,  "L^wa 

1896.  Osborn,  Div.  Ent  Dept.  Agricl.,  Bull.  V  (n.  s.),  p.  152.     (PuUjc giga$,) 

Host:  Lepus  jloTidanus  subsp. 
Hahital:  Canada  and  Michigan. 

CTENOPHTHALMUS  INGENS  (RothschUd)  Baker. 

1900.  Rothschild,  The  Entom.   Record,  and  Joum.  of  Variation,  XII,  No.  2. 
( Typhlopsylla  ingens, ) 

Host:  Bathyergus  raaritimtcs. 
Habitat:  Cape  Colony. 

CTENOPHTHALMUS  INTERMEDIUS  (Wagner)  Baker. 

1900.  Wagner,  Horae  Soc.  Ent.  Ross.,  XXXV,  p.  8,  pi.  i,  fig.  9.     (TyphloptyUa 
intermedia. ) 

Host:  Metachirus  opossum. 
Habitat:  Paraguay  and  Ecuador. 

CTENOPHTHALMUS  ORIENTALIS  (Wagner)  Baker. 

1898.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXXI,  p.  37,  pi.  x,  fig,  30.    {TyphlopgyUa 
orieiitalis. )     Host,  *  *  SpermophUus  sp.  *  * 

Host:  Citellus  sp. 

Habitat:  Gouv.  Charkow,  Russia. 

CTENOPHTHALMUS  PENTACANTHUS  (RothschUd)  Baker. 

1897.  Rothschild,  The  Ent.  Record  and  Joum.  of  Variation,  IX,  No.  3.  ( Typhb- 

psylla  pentacanthus. 
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1808.  Rothschild,  NovitatcH  Zoologicie,  V,  p.  541,  pi.  xv,  fig.  3.     {Typhlopgylla 
pentacanlhus. ) 

Host:  Mii8  s^ylvaticus^Talpa  eurojxjm. 
Habitat:  England. 

CTENOPHTHALMUS  PSEUDAGYRTES  Baker. 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.  190  ( TtjphJopsyUa  owimi/w)— not  of  Tasch- 

berg.     Host,  Scalops  ^^argeTUattis,^^ 
1898.  Baker,  Journ.  N.  Y.  Ent.  Soc.,  {Typhlopsylla  ammilis  ybi,?) 
1903.  Baker,  see  p.  421. 

Hosts:  Scalops  argentattts. 
Habitat:  Iowa  and  Michigan. 

CTENOPHTHALMUS  SETOSA  (Wagner)  Baker. 

1898.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXXI,  p.  37,  pi.  x,  fig.  78.     ( TyphloptyUa 
setosa. )     Host,  *  *  Spermophilus  sp. ' ' 

Host:  Citellxts  sp. 

Habitat:  Southeastern  Russia. 

CTENOPHTHALMUS  SIBIRICA  (Wagner)  Baker. 

1903.  Wagner,  Hora?  Soc.  Ent.  Ross.,  XXXV,  p.  10.     (TypfUopsyUa  sibirica,) 

Host:  Spalax  sp.  ? 
Habitat:  Transbaikalia. 

CTENOPHTHALMUS  TRISTIS  (Rothschild)  Baker. 

1900.  Rothschild,  The  Entom.   Remnl  and  Journ.  of  Variation,  XII,  no.  2, 
fig.  1.     (Typhlopsylla  tristis.) 

Host:  Petaumis  anstralis. 
Habitat:  Victoria,  Australia. 

CTENOPHTHALMUS  TYPHLUS  (Motschulsky)  Baker. 

1840.  Motschulsky,  Bull.  Soc.  imp.  Moscow,  p.  169,  fig.     ( Ihdex  typhlus, ) 

1874.  RrrsEMA,  Regensb.  Corresp.,  XX VIII,  p.  79.     {Piikj-  typhlus.) 

1880.  RiTSEMA,  Zeitechr.  f.  ges  Naturwiss.,  Llll,  p.  183.     (Pukx  iyphlm.) 

1880.  Taschenberg,  Die  Fl<5he,  p.  94.     (TyphloimjUa  caucasica.) 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.  190.     (Typhlopsylln  cawa^ira.) 

1898.  Wagner,  Horaj  Soc  Ent.  Ross.,  XXXI,  p.  35.     {Typhlojysylla  cauctmca.) 

Host:  Spalax  sp. 

Habitat:  Caucasian  steppes. 

CTENOPHTHALMUS  UNCINATA  (Wagner)  Baker. 

1898.  Wagner,  Horee  Soc.  Ent.  Ross.,  XXXI,  p.  590,  pi.  x,  fig.  29.    ( TyphlopttyUa 
uncincUa,)     Host,  ''Puiorim  vulgaris.*' 

Host:  Pidorius  nivalis. 
Habitat:  Gouv.  Lublin,  Russia. 
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Genus  ANOMIOPSYLLUS  Baker. 
ANOMIOPSYLLUS  NUDATUS  Baker. 
1898.  Bakbr,  Joum.  N.  Y.  Ent  Soc,  VI,  p.  56.     (Typhlopsylla  nudcUa,) 
Host:  Neotonia  albigtda. 
Habitat:  Arizona. 

Genus  CTENOPSYLLUS  Kolenati. 

CTENOPSYLLUS  ALPINUS  (Baker)  Wagner. 

1895.  Baker,  Cana<L  Ent,  XXVII,  p.  100.     {Typhlopgylla  cUpina,) 
1898.  Wagner,  Horae  Soc.  Ent  Ross.,  XXXI,  p.  577. 

Host:  Ne(}toma  sp. 
Habitat:  Colorado. 

CTENOPSYLLUS  BIDENTATUS  (Kolenati)   Wagner. 

1860.  Kolenati,  Monog.  der  Europ.  Chirop.,  p.  147.    ( Ctenophthalmus  InderUcUus, ) 
1863.  Kolenati,  Hone  Soc.  Ent.  lioss.,  II,  p.  38. 
1893.  Wagner,  Ilora*  Soc.  Ent  Robs.,  XXVII,  p.  351. 

Host:  (?) 
Habitat:  Europe. 

CTENOPSYLLUS  GRACILIS  (Taschenberg)  Baker. 

1880.  Tahchenberg,  Die  Fl<>he,  p.  96.     ( Typhlopi^jUa  gracilis^  exc.  syn.)     Hosts, 
^^Tafpa  ciiropun  and  Sorer  vulgarij^.^* 

1895.  Baker,  Canad.  Ent,  XXVII,  p.  190.     (Tyj)Mopsylla gracilis.) 

Hosts:   Talpa  europiua  and  Sorex  araneim. 
Habitat:  Europe. 

CTENOPSYLLUS  HESPEROMYS  Baker. 
1903.  Baker.     Se<^  p.  428. 

Host:  Peromysctis  sp. 

Habitat:  Franconia,  New  Hampshire. 

CTENOPSYLLUS  MEXICANUS  Baker. 

1896.  Baker,  Canad.  Ent,  XXVIII,  p.  85.     (Typhlopsylla  mexicana.) 

Host:  Mus  rattm. 
Habitat:  Mexico. 

CTENOPSYLLUS  MUSCULI  (Duges)  Wagner. 

1832.  Duges,  Ann.  d.  Sci.  Nat,  XXVIII,  p.  163.     (Pakx  muscull) 

18.^5.  BouciiE,  Nov.  Act  Acad.  Ixjop.  Carol.,  XVII,  p.  208.     {Pubx  mmculi.) 

1844.  (iERVAis,  Hi^t  Nat  d.  Ins.  ApttT(»H,  III,  p.  374.     {I*i(Ur  mmcuU.) 

1856.  Walker,  Insect  Brit,  Diptera,  III,  p.  4.     {1  ulex  mitsciili.) 

185().  Kolenati,  Parasiten  d.  Chirop.,  p.  33.     {Cl€noj)hth(ilmns  musaiii.) 

1859.  Kolenati,  Fauna  d.  Alvatcrs,  p.  (>5.     (Ctenophthahnus  quadridmtattut.) 

1863.  Kolenati,  Horse  Soc.  Ent.  Ross.,  II,  p.  37.     (CicnopsyUus  quadridentatxis.) 
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1873.  KoLENATi,  TijdH.  v.  Entomol.,  LXXXV.     {Ctenopttt/llus  quadridmtatus.) 

1874.  RiTSEMA,  Regensb.  Corresp.,  XXVITI,  p.  78.     (Ihilex  muscuLi.) 
1880.  RiTBEMA,  Zeitschr.  f.  ges.  Naturwias.,  LIU,  p.  182.     {Pulex musctUL) 
1880.  Taschenbero,  Die  Flohe,  p.  92,  pi.  iv,  fig.  25.     (TSfphlopsyUa  mtutctjUi.) 

Hosts,  **Mus  muscultts,  M.  agrariusy  M,  decumanus,  and  M.  rattus.'* 

1895.  Baker,  Canad.  Ent.,  XXVII,  p.  190.     (TyphlopsyUa  musculi,) 
1898.  Wagner,  Hone  Soc.  Ent.  Roes.,  XXXI,  p.  577. 

Ilmt:  Mii8  jnmeulm^  M,  agrarius^  M.  norvegums^  and  M,  rattua.- 
Habitat:  Europe. 

CTENOPSYLLUS  PECTINICEPS  Wagner. 

1893.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXVII,  p.  347,  pi.  vi,  figs.  2-3.     (Typfdop- 

sylla  pectiniceps) .     Host,  *^Arvicola  ceconomus.** 
1898.  Baker,  Joum.  N.  Y.  Ent.  Soc.,  VI,  p.  55.     {Typhlopsylla pectiniceps.) 

Hmt:  Mwrotuii  weonmmis. 
Habitat:  Transbaikalia. 

CTENOPSYLLUS  SIBIRICUS  Wagner. 

1852.  Grube,  Middendorfs  Sibirische  Reise,  II,  Pt.  1,  p.  500.     {Pukx  pencilli- 

ger  as  to  female  only.) 
1898.  Wagner,  Hora?  Soc.  Ent.  Ross,  XXXI,  p.  24,  pi.  viii,  figs.  13-14.     Hosts, 
**Putoriu8  aibiricus  and  P,  vrdgaris,^^ 

Hosts:  PtUoriiUH  Hihlriciis  and  P,  nivalis. 

CTENOPSYLLUS  SILVATICUS  (Meinert)   Baker. 

1896.  Meinert,  Entom.  Meddels.     5  Bd.     {Typhlopsylla  sUvaUca.) 

Host:  (?) 
Habitat:  Europe. 

CTENOPSYLLUS  SPECTABILIS  (RothschUd)  Baker. 

1898.  RornscHiLi),  The  Entom.  Record  and  Joum.  of  Variation,  X,  no.  10,  fig. 
( Tijphlopsylla  spedabUis. )     Host,  ^^  Hypudssus  glareolus.*' 

Host:  Evofomys  hercynicua  hrittanicits. 
Habitat:  England. 

CTENOPSYLLUS  TASCHENBERGI  Wagner. 

1898.  Wagner,  Hone  Soc.  Ent.  Ross.,  XXXI,  p.  577. 

Host:  Mas  musculus. 
Habitat:  Russia. 

Genus  STEPHANOCIRCUS  Skuse. 

STEPHANOCIRCUS  DASYURI  Skuse. 

1890.  Skvhe,  Reconls  of  Australian  Museum,  II,  p.  77,  Sydney,  Sept 
1895.  Baker,  Canad.  Ent.,  XXVIT,  p.  63. 

Host:  I)a^yu7'm  rnaeidatus. 
Habitat:  New  South  Wales. 
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STEPHANOCIRCUS  MARS  Rothschild. 

1898.  RoTH8cniLi),  Novitatea  25oologic«e,  V,  p.  544,  pi.  xvi,  fig.  11. 

Host:   "' IleHperomyH^^  8p. 
Habitat:  Argentina. 

Genus  HYSTRICHOPSYLLA  Taschenberg. 

HYSTRICHOl>SYLLA  AMERICANA  Baker. 

1899.  Bakkb,  Ent.  News,  Feb.,  p.  37.     Host,  *'  Evotomys  ep,'' 

Host:  Emt^mys  g upper L 
Habitat:  Maine. 

HYSTRICHOPSYLLA  TALPiE  (Curtis)  Rothschild. 

1826.  CrRTis,  Brit.  Ent,  III,  no.  114,  fig.     {Pxdex  Uilp^.) 

1844.  (lERVAis,  Hist.  Nat.  d.  Inn.  Apt^rt^,  III,  p.  373.     (Puiej;  tnlpa.) 

1856.  Walker,  Ins.  Brit.,  Diptera,  III,  p.  4.     (Pulex  talpx.) 

1858.  Bouillon,  Ann.  d.  la  Soc.  Ent.  Beige.,  II,  p.  187.     (Palex  talpx.) 

1868.  RiTHKMA,  TijdHchrift  voor  Entomol.,  2  ser.,  Ill,  p.  173.     (Pulex  talptt.) 

1873.  RiTSEMA,  Tijds.  voor  Entomol.,  p.  lxxxiv.     (l\ilex  talpa.) 

1874.  RiTSEMA,  Regenst.  Corresp.,  XXVII,  p.  76.     (Pnlex  Uilp^.) 
1878.  RiTSEMA,  Tij<l8.  voor  Entomol.,  XVII,  p.  lxxiii.     (Pulex  talpx,) 
1880.  RiTHEMA,  Zeitflehr.  f.  ges  Naturwiss.,  LIII,  p.  182.     { Pulex  talpx.) 

1880.  TAmuENBERCt,  Die  Flohe,  p.  83,  pi.  iii,  fig.  21.     (UystrichopsyUa  obtusicep*.) 
1895.  Baker,  Canad.  Ent.,  XXVII,  p.  186.     {nystrich(yp»tjlla  obtusiceps.) 

1900.  Rothschild,  The  Entoin.  Record  and  Joum.  of  Variation,  XII,  no.  11, 

p.  257,  pi.  X.     HostM,   '*  Talpa  earapira^  Sorex  vulgaris^  Orossajms  cUiatugf 
Mus  mjlvatiniSf  Hypudicus  glareolm^  Must^la  nUgaris,  Mustela  erminea.** 

Hosts:   Talpa  europi^i^  Sorcc  aranea^^  Neomys  fodiens^  Mvs  sylvan 
icm^  Evotomys  liercynlcm^  Putorlm  nivalis^  and  Pictoriua  erminea. 
Habitat:  Europe. 

Genus  CERATOPSYLLUS  Kolenati. 

CERATOPSYLLUS  DICTENUS  Kolenati. 

1856.  Kolenati,  Paras,  d.  Chiropt.,  p.  32. 

1857.  Kolenati,  Wiener  Ent.  Monats.,  p.  66. 
1860.  Kolenati,  Monogr.  d.  europ.  Chiropt.,  p.  58. 

1863.  Kolenati,   Hone  Soc.  Ent.  Ross.,  II,  p.  43,  fig.  13.     Host,  ''Vesjyerugo 

discolor. ' ' 
1874.  Ritsema,  Regensb.  Oorresp.,  XXVIII,  p.  79. 
1880.  Ritsema,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  184. 
1880.  Taschenberg,  Die  FKihe,  p.  91.     (  Typhlopsylla  dirtentui. ) 
1895.  Baker,  Canad.  Ent.,  XXVII,  p.  190.     (TyphU/jtsyUa  diclatus.) 

Host:  YespertUio  )aurinus. 
Habitat:  Russia. 

CERATOPSYLLUS  ELONGATUS  (Curti^)  Rothschild. 

1829.  Curtis,  Guide  Gen.,  p.  36.     {('eratophyllm  elongatxut.)     Wo^^^Vesperugo 

iioctula/* 
1844.  Gervais,  Hist.  Nat.  d.  Ins.  Apt^res.,  Ill,  p.  372.     (Pulex  elojigatus,) 
1832.  Curtis,  Brit.  Entom.,  IX,  No.  417,  fig.     (CeraU}phyllm  elongatus,) 
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1874.  RiTSEMA,  Regensb.  Corresp.,  XXVIII,  p.  78.     {CeratophyUuB  dcmgatus.) 
1880.  RiTSEMA,  Zeitschr.  f.  gee.  Naturwiss.,  LIII,  p.  182.     (CeralophyUus  elon- 

gatus. ) 
1898.  Wagner,  Horae  Soc,  Ent.  Ross.,  XXXI,  p.  32,  pi.  ix,  fig.  5.     (Ceratop- 

sylla  subobscura, ) 
1898.  Rothschild,  Novitates  Zool.,  V,  p.  542,  pi.  xvi,  figs.  6,  8,  10. 

Host:  Pterygistes  noctvla. 
Ilahitat:  Europe. 

CERATOPSYLrLUS  HEXACTENUS  Kolenati. 

1866.  Kolenati,  Paras,  d.  Chiropt.,  p.  61. 

1857.  Kolenati,  Wiener  Ent.  Monats.,  I,  p.  66. 

1860.  Kolenati,  Monog.  d.  europ.  Chiropt,  pp.  122,  131,  138,  and  142. 

1863.  Kolenati,  Horse  Soc.  Ent  Ross.,  II,  p.  41,  fig.  11.    Hosts,  **  Ptecottut  aurUuSf 

Vesperugo  discolor^  Rhinolophus  hipposideraSj  JSynottia  barbasUUus^  Vesper- 

tilio  murinus,  VespertUio  capadniV 

1873.  Ritsema,  Tijds.  v.  Entomol.,  p.  Ixxxv. 

1874.  Ritsema,  R^nsb.  Ck)rre8p.,  XXVIII,  p.  79. 
1880.  Ritsema,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  184. 

1880.  Taschenbero,  Die  Flohe,  p.  89.     ( TyphlopsyUa  hexactena. ) 
1895.  Baker,  Canad.  Ent,  XXVII,  p.  189.     (Typhlapsylla  fiexactentu,) 
1898.  Wagner,  Horee  Soc.  Ent  Ross.,  XXXI,  p.  31,  pi.  ix,  fig.  19. 

Hosts:  PLecotvsauriULS^  VespertUio  murinics^  Rhinolophits  hippoHide- 
rosj  Barbastdla  barbasteU^is^  MyotU  myotis^  and  Myotis  eapacinii. 
Habitat:  Europe. 

CERATOPSYLLUS  INCERTUS  Rothschild. 
1900.  Rothschild,  The  Entom.  Record  and  Joum.  of  Variation,  XII.    No.  2. 

Hosts:  Nyctinmmis  jugtdarls  and  ^Y.  hrachypterus. 
Habitat:  Madagascar  and  Sierra  Leone. 

CERATOPSYLLUS  INTERMEDIUS  RothschUd. 

1898.  Rothschild,  Novitates  Zoologiae,  V,  p.  543,  pi.  xvii,  fig.  15.    Host,  **Fe«- 
penigo  serotinus. '  * 

Host:  VespertUio  serotinus. 
Habitat:  England. 

CERATOPSYLLUS  JUBATUS  Wagner. 

1898.  Wagner,  Horae  Soc.  Ent  Roes.,  XXXI,  p.  30,  pi.  ix,  figs.  20  and  22. 

Host,  "  P "e^erugo  pip  iatrdhis. ' ' 
1898.  Rothschild,  Novitates  Zoologiae,  V,  p.  544. 

Host:  Pipistrellus pipistrdlus. 
Habitat:  Europe. 

CERATOPSYLLUS  OBSCURUS  Wagner. 
1898.  Wagner,  Horse  Soc.  Ent  Roes.,  XXXI,  p.  30.     Host,  "  Vesperugo  discolor,'* 

Host:  VespertUio  murinus. 

Habitat:  Russia.  ^  I 
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CERATOPSYLLUS  OCTACTENUS  Kolenati. 

1856.  Kolenati,  Paras,  d.  Chiropt.,  p.  31,  pL  iii,  fig.  31. 

1857.  Kolenati,  Wiener  Ent.  Monats.^  I,  p.  66. 

1858.  Kolenati,  Fauna  d.  Altvaters,  p.  65. 

1860.  Kolenati,  Monogr.  d.  europ.  Chiropt,  pp.  51,55,58,66,77,86,91,95,115, 
122, 131,  and  148. 

1863.  Kolenati,  Horse  Soc.  Ent.  Ross.,  II,  p.  42,  fig.  12.  Hoete,  ''Synotus  bar- 
bastelluSj  Plecotus  aurUuSf  Rhinolophus  hipposideroSy  Amblyotus  atratuSy 
Vesperugo  pipistrelluSy  Vesperugo  serotiniuif  Vespcrugo  noduUiy  Ve9^f>ertigo 
discolor yVesperugo  niUsoniij  Vespertilio  nattererit  Vespertilio  murinusy  Te»- 
pertilio  ciliatuSy  and  VespertUio  mystacinns.^* 

1873.  Ritsema,  Tijds.  v.  Entomol.,  p.  Ixxxv. 

1874.  Ritsema,  Regensb.  Corresp.,  XXVIII,  p.  79. 
1880.  Ritsema,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  184. 

1880.  Taschenbebg,  Die  Flohe,  p.  87,  pi.  iv,  fig.  22.     ( Typhlopmjlla  odactenm, ) 

1895.  Baker,  Canad.  Ent,  XXVII,  p.  189.     (Typhlopsylla  odadenm,) 

1898.  Wagner,  Hor?e  Soc.  Ent  Ross.,  XXXI,  p.  26,  pi.  ix,  fig.  16. 

1898.  Rothschild,  Novitates  Zoologicse,  V,  p.  543,  pi.  xvi,  figs.  7  and  9. 

Hosts:  Barbastella  harhastellns^  Plecotus  auritiis^  RhinoUyphus  hip- 
posideros^  Amhlyotus  atratus^  Pipistrellus  pipistrellus^  Vespertilto  sero- 
tinus^ IHerygistes  noctula^  VespertUio  murinus^  VespertUio  nilssonri^ 
Myotis  natterei^i,  Myotis  myotis^  Myotis  ciliatus^  and  Myotis  mystacinns. 

Habitat:  Europe. 

CERATOPSYLLUS  PENTACTENU8  Kolenati. 

1856.  Kolenati,  Paras,  d.  Chiropt,  p.  32.     {Ceratopsyllutt  pentacienus  and  C 

tetracieniis. ) 

1857.  Kolenati,  Wiener  Ent  Monats.,  I,  p.  66.     (CeratopsyUus  tetractenus,) 
1860.  Kolenati,  Monogr.  d.  europ.  Chiropt,  pp.  58,  86,  122,  131,  and  138. 

( Ceratopsyllus  tetractentis. ) 
1863.  Kolenati,  Hone  Soc.  Ent.  Ross.,  II,  p.  39.     {Ceratopsyllus  tetracOmus,) 
Hosts,  Plecotus  miritus,  Synotus  barbasteUuSy  Vesperugo  pipislrelluSy  Vespe- 
rugo noctulay  Vesperugo  discolor y  and  VespertUio  murinus. 

1873.  Ritsema,  Tijds.  v.  Entom.,  p.  Ixxxv.     {Ceratopsyllus  tetractenus.) 

1874.  Ritsema,  Regensb.  Corresp.,  p.  80.     (Ceratopsyllus tetradenus,) 

1880.  Ritsema,  Zeitschr.  f .  ges.  Naturwiss. ,  LIII,  p.  185.  ( Ceratopsyllus  tetractenus, ) 
1880.  Taschenberg,  Die  Flohe,  p.  90,  pi.  iv,  fig.  24.  {Typhlopsylla pentadenus.) 
1892.  Saunders,  Ent.  Mo.  Mag.,  (2),  III,  p.  66. 

1895.  Baker,  Canad.  Ent,  XXVII,  p.  189.     {TyphlopsyUa perUactenus.) 
1895.  Rothschild,  Novitates  Zool.,  II,  p.  66. 

Hosts:  Phcotns  auritjis^  Ba7'hasteU<iharhasteUuSy  Pipistrellus  pipis- 
trelbis^  Pterygistes  nodula^  VespertUio  murimis^  and  Myotis  myotis. 
Habitat:  Europe. 

CERATOPSYLLUS  PETROPOLITANUS  (Wagner)  Baker. 

1898.  Wagner,  Horae  Soc.  Ent  Ross.,  XXXI,  pi.  ix,  fig.  18.     {Ceratopsylla  hex- 
actena  var.  petropolitana. ) 

Host:  A  bat. 
Habitat:  Russia. 
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CERATOPSYLLUS  UNIPBCTINATUS  (Taschcnbcrg)  Wagner. 

1880.  Taschenberg,  Die  Flohe,  p.  91.     (Tifphlopsylla  unipectinata,) 
1895.  Baker,  Canad.  Ent.,  XXVII,  p.  189.     {TyphlopayUa  unipedinata,) 
1898.  Wagner,  Horee  Soc.  Ent.  Roes.,  XXXI,  p.  580. 

Host:  Hhinolophus  hippoaideroa. 
Habitat:  Europe. 

CERATOPSYLLUS  VARIABILIS  Wagner. 

1898.  Wagner,  Horse  Soc.  Ent.  Ross.,  XXXI,  p.  28,  pi.  ix,  fig.  16.     Host,  **Fe»- 
perugo  nathusii.*^ 

Host:  Pipistrellus  dbrarnvs. 
Habitat:  Russia. 

HOST   INDEX. 

Class  AVES. 

Aegithaloi  roieni CeratophyUus  gdUinse  (Sohrank)  Wagner. 

ChlorU  chlorU Ceratophyllus fringiUas  (Walker)  Baker. 

Colnmba  livia CeratophyUus  columhse  ( Walckener  and  Gervais)  Roths- 
child. 

Colnmba  oenas Ceratophyllm  gqUinx  (Schrank)  Wagner. 

Srithaoni  rnbeonU CeratophyUus  gaUinx  (Schrank)  Wagner. 

OaUni  domestiens Ceraiophyllus  gcUlinw  (Schrank)  Wagner. 

Xestopm^Ua  gallinacea  (Westwood)  Baker. 

Hinmdo  nrbioa Ceratophyllm  hirundinis  Curtis. 

M egasoopt  asio CeraiophyUus  asio  Baker. 

Meleagris  gaUipavo CeratophyUus  gaUinse  (Schrank)  Wagner. 

XestopsyUa  gallinacea  (Westwood)  Baker. 

Memla  memla CeratophyUus  gaUinse  ( Schrank )  Wagner. 

Pauer  domestieas CeratophyUus  fringiUte  ( Walker)  Baker. 

Peleeanoides  nrinatriz PuUx  kerguelensis  Taschenberg. 

Ptittaeni  sp IlectopsyUa  psittaci  Frauenfeld. 

Biparia  riparia CeratophyUus  styx  Rothschild. 

Btamnt  yalgarii CeratophyUus  stumi  (Gervais)  Baker. 

Class  MAMMALIA. 

Order  MONOTREMATA. 

Taehygloftns  aonleatas Echidnophaga  ambulans  OUiff. 

Pulex  echidnx  Denny. 

Order  MARSUPALIA. 

Dasjums  macnlatas Stephanocircus  dasyuri  Skuse. 

Didelphii  virginiana Pidex  irritans  Linnaeus,  var.  simulans  Baker. 

Metachimi  oposiiini Qenophthalmus  intermedius  (Wagner)  Baker. 

Petannu  aastralii CtenophtJialmus  tristis  ( Rothschild)  Baker. 

Order  EDENTATA. 

ZaSdyni  minntni Megapsylla  grossiventris  ( Weyenberg)  Baker. 
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Order  GLIRES. 

Family  LEPORID^. 

Lepnt  onnionlns I^uUx  leporis  ( Leach)  Baker. 

Lepns  floridanns  sub  sp Ceralophyllus  multispinoms  Baker. 

Pulejc  inaequalis  Baker. 

Pulex  simplex  Baker. 

LepuB  "  glacialifl*' Pulex  glacialis  Taschenberg. 

Lepns  timidiu Ctenocephalus  canis  (Curtis)  Baker. 

Pulex  leporis  (Leach)  Baker. 
LepuB  sp PiUex  affinis  Baker. 

Family  OCHOTONID^  (Lagomyid«). 

Ochotona  rntilas CeratophyUus  lagomys  Wagner. 

Oohotona  sp.? CeratophyUus  subarmatus  Wagner. 

CtenopJUhalmus  aUaica  (Wagner)  Baker. 

Family  DIPODID^. 
Alactaga  jacnlns Pulex  jaculans  Motschulsky. 

Family  GEOMYID^. 

Oeomys  bnrsarins Ceralophyllus  ignotus  ( Baker)  Wagner. 

Thomomys  talpoides CeratophyUus  ignotus  (Baker)  Wagner. 

Family  SPALACIDiE. 

BathyergQf  maritimns Ctenophthalmus  ingens  (Rothschild)  Baker. 

Spalax  sp Ctenophlhalmus  sibirica  ( Wagner)  Baker. 

Spalax  sp Ctenophthalmus  typhlus  (Motschulsky)  Baker. 

Family  MURID^. 

Cricetuf  orioetni CeratophyUus  fasciatus  (Bosc)  Curtis. 

Eyotomys  gapperi IlystrichopsyUa  americana  Baker. 

Syotomys  heroynions Ctmophthalmus  Jigyrtes  (Heller)  Baker. 

CteiiopsyUus  spedabUis  (Rothschild)  Baker. 

IlystrichopsyUa  taipas  (Curtis)  Rothschild. 

''Hesperomys"  sp Stej)hanocircus  mars  Rothschild. 

Lemmas  sp Pulex  lemmus  Motschulsky. 

Microtas  amphibins Ctenophthalmus  agyrtes  (Heller)  Baker. 

Miorotns  arvalis Ctenophthalmus  assimilis  (Taschenben?)  Baker. 

IlystrichopsyUa  talpie  (Curtis)  Rothschild. 

Miorotns  oalifomions CeratophyUus  calif omicus  Baker. 

Miorotus  oeconomni CtenopsyUus  pectiniceps  Wagner. 

Microtns  sp CeratophyUus  consimilis  Wagner. 

Mas  agrarins CtenopsyUus  musculi  ( Duges)  Wagner. 

Mas  albipei Pulex  pallidus  Taschenberg. 

Mns  mnsoulns CeratophyUus  fasciatus  ( Bosc)  Curtis. 

CtenopsyUus  musculi  (Duges)  Wagner. 

CtenopsyUus  taschenbergi  Wagner. 
Mns  noryegicus CeratophyUus  fasciatus  ( Bosc)  Curtis. 

Ctenophthalmus  bidentaiiformis  (Wagner)  Baker. 

CtenopsyUus  musculi  ( Duges)  Wagner. 

Pulex  hrasiliensis  Baker. 
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Hub  rattni Cimopsyllus  mexicanus  Baker. 

Ctenopsyllus  musculi  (Duges)  Wagner. 

Pulex  brasiliensia  Baker. 
Moi  lylvatioiu Ceralaphyllm  gaUinse  (Schrank)  Wagner. 

CtenophihcUmu8  agyrtes  (Heller)  Baker. 

CtenophthcUmus  assimilis  (Taachenberg)  Baker. 

Ctenophthalmus  pentacanthus  (Rothschild)  Baker. 

Ctenopsyllus  muscuii  (Duges)  Wagner. 

HystrichopsyUa  talpx  (Curtis)  Rothschild. 

Heotoma  albignU AnomiopsyUus  nudaius  Baker. 

Heotoma  spp Ceratophyllus  sexdentaius  Baker. 

CtenopsyUus  cUpinus  (Baker)  Wagner. 

PeromyBoni  eremicns (^atophyllus  eremicus  Baker. 

PeromyBOUf  lenoopoi Ceratophyllus  leucopus  Baker. 

PeromTtens  keeni Ceratophyllus  keeni  Baker. 

PeromyBoni  sp Ceratophyllus  wagneri  Baker. 

PeromTtens  sp Ctenopsyllus  hesperomys  Baker. 

Family  MYOXIDJE. 

Bliomye  qnereiniu Ceratophyllus  fasciatus  ( Bosc)  Curtis. 

Olis  nitednU Ceratophyllus  dry  as  ( Wagner )  Baker. 

Family  APLODONTIID^.. 
Aplodontia  mfa Ceratophyllus  stylosus  Baker. 

Family  SCIURID^. 

Aretomye  bobae Ceratophyllus  silantiemi  Wagner. 

Arotomye  monax Ceratophyllus  arctomys  Baker. 

Ceratophyllus  pseudarctoinys  Baker. 

Ceratophyllus  tdckhami  (Baker)  Wagner. 
Oitellni  eolnmbianiu Ceratophyllus  bruneri  (Baker)  W^agner. 

Ceratophyllus  idahoerms  Baker. 

Ceratophyllus  tuberculatus  Baker. 

Oitelloi  empetra Ceratophyllus  alaskensis  Baker. 

Citellns  franklin ii Ceratophyllus  bruneri  (Baker)  Wagner. 

Oitellni  gnttatne Ceratophyllus  tesquorum  Wagner. 

Citellni  maeronmi PuXex  dugesii  Baker. 

Oitellni  mniicni Ceratophyllus  tesquorum  Wagner. 

Oitellni  18-lineatns Ceratophyllus  bruneri  (Baker)  Wagner. 

Oitellni  spp ( Watophyllus  j)ro.rimus  Baker. 

Ctenophthalmus  orientalis  (Wagner)  Baker. 

Ctenophthalmus  setosa  (Wagner)  Baker. 

Ptilex  anomalus  Baker. 

Oynomyi  Indoyicianni Ceratophyllus  hirsutus  (Baker)  Wagner. 

Bntamiai  sp Ceratophyllus  ciliatus  Baker. 

Seinroptemi  mseieni Ceratophyllus  armatus  Wagner. 

Ceratophyllus  toUii  Wagner. 

teinroptemi  yolani Ceratophyllus  wickhami  (Baker)  Wagner. 

Beinmt  aberti Ceratophyllus  mtmtanus  (Baker)  Wagner. 

teinmt  earolineneii ( 'eratophyllus  wickhami  ( Baker)  Wagner.  ^^  ^  ^ ^T ^ 
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Boiaruf  fremonti OeratophyUus  cotoradensis  ( Baker)  Wagner. 

Ceratophytltis  divisus  Baker. 

Cerataphyllus  lucidtis  Baker. 

Beiurnf  hndtonioiu OeratophyUus  wvckhami  ( Baker)  Wagner. 

Boinmi  vnlgarii CertUophyllus  aciurorum  (Schrank)  Curtis. 

Order   INSECTIVORA. 
Family  TENRECID^E. 

Tenrec  eoandatni Pulew  madagascariensis  Rothschild. 

Family  SORICID^. 

Crooidnra  aranea Ctenophihalmus  assimilis  (Taschenberg )  Baker. 

CtenopsyUus  gracilis  (Taschenbeig)  Baker. 
Heomys  fodieni Ctenophthalmus  agyrtes  ( Heller )  Baker. 

HystrichopsyUa  talpas  (Curtis)  Rothschild. 
Sorex  alpinaf Ctenophthalmus  assimilis  (Taschenberg)  Baker. 

Ctenopsyllus  gracilis  (Taschenberg)  Wagner. 
Sorez  araneuB Ctenophthalmus  agyrtes  (Heller)  Baker. 

Ctenophthalmus  assimilis  (Taschenberg)  Baker. 

Ctenophthalmus  dasycnemus  (Rothschild)  Baker. 

Ctenopsyllus  gracilis  (Taschenberg)  Wagner. 

HystrichopsyUa  talpse  (Curtis)  Rothschild. 

Family  TALPID^. 

Sealopi  argentatiif Ctenophthalmus  genalis  Baker. 

Ctenophthalmus  pseudagyrtes  Baker. 
Talpa  enropsBa Ctenophthalmus  agyrtes  ( Heller)  Baker. 

Ctenophthalmus  assimUis  (Taschenberg)  Baker. 

Ctenophthalmus  hisoctodenUUus  Kolenati. 

Ctenophthalmus  dasycnemus  (Rothschild)  Baker. 

Ctenophthalmus pentacanthus  (Rothschild)  Baker. 

CtenopsyUus  gracUis  (Taschenberg)  Baker. 

OeratophyUus  fasciatus  (Bosc)  Curtis. 

HystrichopsyUa  talpse  (Curtis)  Rothschild. 

Family  ERINACEID^. 

Brinacens  enropflBUf Ctenocephalus  etinacei  ( Leach )  Baker. 

Pulex  cuspidatus  Kolenati. 
Pulex  Umgispinus  Wagner. 

Order  CHIROPTERA. 

Amblyotas  atratai CeratopsyUus  octactenus  Kolenati. 

BarbasteUa  barbastellni CeratopsyUus  hexactenus  Kolenati. 

CeratopsyUus  octactenus  Kolenati. 

CeratopsyUus  pentacienus  Kolenati. 

Myotis  capaoinii CeratopsyUus  hexactenus  Kolenati. 

M yotis  ciliatai CeratopsyUus  octactenus  Kolenati. 

Myotis  myotis CeratopsyUus  hexactenus  Kolenati. 

CeratopsyUus  octactenus  Kolenati. 

CeratopsyUus  jyentactenus  Kolenati. 
Myotis  mystacinas CeratopsyUus  octa^jtenus  Kolenati. 

Myotis  nattereri CeratopsyUus  octactenus  Kolenati,     (^  OOCjjp 
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Kyotinomiu  sp Ilectopsylla  pgiltaci  Frauenfeld. 

IfyotinomiA  brachyptems  . . .CercUopsyllus  incertus  Rothschild. 

Kyctinomaf  jngtilarU Ceratopgyllus  incertus  Rothschild. 

Pipistrellni  abramns Ceratopsylkut  variabilis  Wagner. 

Pipistrelluf  pipistrellni Ceraiopsyllusjubatus  Wagner. 

Ceratopsyllus  odactenus  Kolenati. 

CeralopsyUus  petUactenus  Kolenati. 
Pleeotni  auritni Ceratopsyllus  hexadeiius  Kolenati. 

Ceratopsyllus  odactenus  Kolenati. 

Ceratopsyllus  pentactenus  Kolenati. 
Pterygistes  nootnla Ceratopsyllus  elongatus  (Curtis)  Rothschild. 

Ceratopsyllus  octactenus  Kolenati. 

Ceratopsyllus  pentactenus  Kolenati. 

Ceratopsyllus  gallina;  (Schrank)  Wagner. 
Bbinolopbiu  bipposiderot . . .  Ceratopsyllus  hexactenus  Kolenati. 

Ceratopsyllus  octactenus  Kolenati. 

Ceratopsyllus  unipectinata  Taschenberg. 

BonMttu  flBgyptiaeiis Ceratophyllus  metcUlescens  ( Kolenati )  Baker. 

Vespertilio  mnrinnt Ceratopsyllus  dictenus  Kolenati. 

Ceratopsyllus  hexactenus  Kolenati. 

Ceratopsyllus  obscurus  Wagner. 

Ceratopsyllus  octactenus  Kolenati. 

Ceratopsyllus  pentactenus  Kolenati. 

Vespertilio  nilssonii Ceratopsyllus  octactenus  Kolenati. 

Vespertilio  serotinos Ceratopsyllus  intermedius  Rothschild. 

Ceratopsyllus  octactenus  Kolenati. 

Order  UNGULATA. 

Family  SUID^. 
Bos  serofa Sarcopsylla  penetrans  ( Linnaeus)  Westwood. 

Family  BOVID^. 

Bos  tanms Sarcopsylla  penetrans  (Linnaeus)  Westwood. 

Vemiipsylla  alacurt  Schrank. 

Xestopsylla  gallinacea  (Westwood)  Baker. 
Capra  birei&s Sarcopsylla  penetrans  ( Linnaeus)  Westwood. 

VermipsyUa  alacurt  Schrank. 
OyIs  aries Sarcopsylla  penetrans  ( Linnaeus )  Westwood. 

VermipsyUa  alacurt  Schrank. 

Family  EQUlDiE. 

Eqaos  spp Sarcopsylla  penetrans  (Linnseus)  Westwood. 

VermipsyUa  alacurt  Schrank. 
Xestopsylla  gallinacea  (Linnssus)  Baker. 

Order  FER.^. 

Family  PROCYONID^. 

Procyon  lotor Ctenocephalus  canis  ( Curtis)  Baker. 

Family  URSID^. 

Ureal  arotos Pulex  tuberrulaticeps  Bezzi.  (^  r\r^n]i^ 
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Family  MUSTELID  JS. 

Orison  vittata PuUx  lutzii  Baker. 

Meles  melei CercUophyUus  melis  CutUb, 

Pulex  vulpes  Motschulsky. 

Pntorins  erminea Hystrichopsylla  tcdpx  (Curds)  Rothschild. 

Pntoriuf  nivalii CeratophyUus  mvMelw  Wagner. 

Ctenophihalmus  uncmaia  (Wagner)  Baker. 

Ctenopgyllus  mbirims  Wagner. 

Hystrichopsylla  talpx  (Oortis)  Rothschild. 
Putorins  sibirioa Ceratopkyllvs  pencUliger  (Grube)  Wagner. 

Qenopsyllus  sibiricus  Wagner. 
Pntorini  viaon CeratophyUus  oculatus  Baker. 

CeratophyUus  vison  Baker. 

Family  VIVERRID^. 

Herpeitei  iohneiimon Ctenocephalus  cams  (Curtis)  Baker. 

Pulex  pallidus  Taschenberg. 

Family  HY^NID^. 

HysBna  striata Ctenocephalus  canis  (Curtis)  Baker. 

Pulex  hyseme  Kolenati. 

Family  CANID^. 

Canis  familiaris Ctenocephalus  canis  (Curtis)  Baker. 

Pul^x  irritans  Linnseus. 

SarcopsyUa penetrans  (Linnaeus)  Westwood. 

Xestopsylla  gallinacea  (Westwood)  Baker. 

Fenneons  bmoei Ctenocephalus  canis  (Curtis)  Baker. 

Urooyon  cinereoargentens Ctenocephalus  canis  (Curtis)  Baker. 

Vnlpes  lagopns Ctenocephalus  canis  (Curtis)  Baker. 

Vnlpes  ynlpes Ctenocephalus  canis  (Curtis)  Baker. 

Pulex  wipes  Motschulsky. 
Ynlpes  sp Pulex  irritans  Linnseus. 

Family  FELID^. 

Felis  domestioa Ctenocephalus  canis  (Curtis)  Baker. 

Pulex  irritans  Linnseus. 

SarcopsyUa  penetrans  (Linnseus)  Westwood. 
-    XestopsyUa  gallinacea  (Westwood)  Baker. 

Palis  leo SarcopsyUa  penetrans  (Linnseus)  Westwood. 

Felis  maoroscelis Ctenocephalus  canis  (Curtis)  Baker. 

Palis  tigris Ctenocephalus  canis  (Curtis)  Baker. 

Palis  yagnaronndi Ctenocephalus  canis  (Curtis)  Baker. 

Lynx  canadensis CeratophyUus  dentatus  Baker. 

CeratophyUus  labiatus  Baker. 

CeratophyUus  petiolatus  Baker. 

Pulex  lynx  Baker. 

Order  PRIMATES. 

Gorilla  gorilla SarcopsyUa  penetrans  (Linnseus)  Westwood. 

Homo  sapiens Ctenocephalus  cams  (Curtis)  Baker. 

Pulex  irritans  Linnseus. 

SarcopsyUa  penetrans  (Linnaeus)  Westwood. 


XestopsyUa  gallinacea  (Westwood)  Bakej^ 
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GEOGRAPHICAL  DISTRIBUTION. 

With  our  very  incomplete  knowledge  of  the  group,  any  broad 
generalizations  as  to  distribution  must  be  considered  as  merely  tenta- 
tive. At  this  stage,  however,  the  following  observations  may  be  of 
interest: 

I.  The  Palaearctic  and  Nearctic  regions  each  possess  a  genus  not 
known  to  the  other,  the  other  genera  bemg  common  to  the  two 
regions. 

n.  The  order  is  very  homogeneous  north  of  the  equator,  very 
heterogeneous  near  to  and  south  of  it,  South  America  furnishing  the 
greatest  number  of  isolated  types. 

lU.  Species  peculiar  to  those  regions  have  not  yet  been  described 
from  Central  America,  Polynesia,  Japan,  China,  India,  and  South 
Africa.  Unquestionably  all  of  these  regions  will  furnish  many  pecul- 
iar forms. 

IV.  One  species  has  been  described  from  Arctic  regions  and  one 
from  Antarctic  regions. 

V.  The  genus  Stephanocircm  is  represented  by  two  species — one 
Australian  (on  Dasyurus)  and  one  South  American  (on  "  iresj)et'oiny8^^). 

VI.  The  genus  Hystrichopsylla  contains  two  species — one  from 
Europe,  the  other  from  northeast  America. 

VII.  In  America  no  species  have  been  reported  from  the  larger 
proportion  of  our  native  mammals,  including  bats,  raccoon,  badger, 
beaver,  puma,  muskrat,  etc.,  though  they  all  probably  harbor  fleas. 

Vin.  The  following  genera  are  distinctly  local  in  distribution: 
Vermipsylla^    Echidnophaga^    Stephmwdrcvs^    Megapsylla^    Hecto- 
psylla^  and  Anomiopsyllvs. 

IX.  In  tropical  regions  four  species  are  nearly  cosmopolitan:  Pidex 
irritans^  Ctetiocephalus  cani^,  SarcopsylUi  penetrans^  and  Xestopsylla 
gaUincLcea.  The  two  former  are  also  nearly  cosmopolitan  in  temper- 
ate regions. 

StatiMics  of  families^  genera,  and  species. 


Described  from— 


Families. 


Europe  and  North  Asia 

Africa  and  South  Asia 

Eastern  North  America 

Middle  North  America 

Pacific  North  America 

South  America 

Mexico 

Australasia 

Kerguelen  Island 

Listed  by  Taachenberg  In  1880 
Listed  in  present  paper  (1902) . 


Genera. 


Species. 


65 
10 
17 
25 
10 
10 
7 
6 
1 


33 
135 
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SPECIES  INCERT^  SEDIS. 

CERATOPHYLLUS  MURIS  Curtis. 

1832.  Cubtis,  British  Entomology,  IX,  No.  417. 

1874.  RrrsEMA,  Regensb.  Correspondenzblatt,  XXVIII,  p.  76. 

1880.  RrrsEMA,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  182. 

Questionably  referred  to  viusculi  Duges  by  Taschenberg. 

CTENOPHTHALMUS  BISSEPTEMDENTATUS  KolenaU. 

1859.  KoLENATi,  Fauna  d.  Altvaters,  p.  C5  (C.  unidentatus). 
1863.  KoLENATi,  Horae  Soc.  Ent.  Ross.,  II,  p.  36. 

1873.  RrrsEMA,  Tijdsch.  v.  Entomol.,  p.  Ixxxiv. 

1874.  RiTSBMA,  Regensb.  CorresjK)ndenzblatt,  XXVIII,  p.  77. 
1880.  RiTSEMA,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  185. 

Considered   by   Taschenberg   as    questionably    equivalent    to    his 
assimilts. 

PUJ-EX  AURITUS  Fabricius. 

1783.  Fabricius,  Nye  Samlingaf  der  Kong.  Danske  Vet  Sels.  Skrifter.,  p.  309, 

fig. 
1874.  RrrsEMA,  Regensb.  Correspondenzblatt,  XXVIII,  p.  77. 
1880.  RiTSEMA,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  181. 

Described  from  Picu^  viridis  in  Sweden.     Evidently  one  of  the 
avimn  group. 

PULEX  BOLETI  Gucrin.      . 

1836.  GuKRiN,  Iconogr.  du  ri^e  animal.     Texte  explicatif.  Insectes,  p.  14. 
Presumably  an  insect  of  some  other  order. 

PULEX  MURIS  Qervais. 
1844.  Gbrvais,  Hist.  nat.  d.  Ins.  Aptcres,  III,  374. 
Taschenberg  questions  the  identity  of  this  with  rmisculi  of  Duges. 

PULEX  SEQNIS  Schdnherr. 

1816.  SchOnhkrr,  Ron.  Vet.  Nya  Handl.,  XXXII,  p.  98,  fig. 
1874.  RiTSEMA,  Regensb.  Correspondenzblatt,  XXVIII,  p.  76. 
1880.  RiTSKMA,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  182. 

Taschenberg  also  thinks  that  this  and  musculi  Duges  may  possibly 
be  the  same. 
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PULEX  TERRESTRIS  Macquart. 

1831.  MACXiUABT,  Ann.  d.  Scienc.  Nat,  XXII,  p.  465. 
1844.  Gervais,  Hist  Nat  d.  Ins.  Apt^res,  III,  p.  375. 

1874.  RiTscMA,  Regensb.  Correepondenzblatt,  XXVIII,  p.  76. 
1880.  RiTSEMA,  Zeitschr.  f.  ges.  Naturwiss.,  LIII,  p.  182. 

Listed  by  Taschenberg  as  a  possible  synonym  of  Hystrichopsylh 
taljm. 

PULEX  VAQABUNDA  Boheman. 

1865.  Boheman,  Ofvers.  of  K.  Vet  Akad.  Forh.,  p.  576,  fig. 
1874.  RrrsBMA,  Regensb.  Correspondenzblatt,  XXVIII,  p.  80. 
1880.  RiTSEMA,  Zeitechr.  f.  gee.  Naturwiss.,  LIII,  p.  185. 

Taschenberg  considers  this  as  questionshly  Jhsciattis. 

PULEX  VESPERTILIONIS  Dugis. 

1832.  Dug  As,  Ann.  d.  Scienc.  Nat,  XXVII,  p.  161,  fig. 
Considered  by  Taschenberg  as  questionably  octactenvs  Kolenati. 

PULEX  VESPERTILIONIS  Bouch€. 

18a5.  BoucHft,  Nov.  Act  Acad.  Leop.  Carol.,  XVII,  Pt  1,  p.  508. 

Apparently  not  the  same  as  last,  and  Taschenberg  lists  it  aa  a  possi- 
sible  synonym  of  hexactemis  Kolenati. 

APPENDIX. 

Just  as  the  foregoing  paper  is  going  to  the  printers  I  have,  through 
the  kindness  of  Mr.  Rothschild,  been  enabled  to  examine  his  last  two 
papers  published  during  this  year. 

In  the  one  entitled  New  British  Fleas  he  describes  CeratophyUm 
garei  from  the  water  hen  {GalUnvla  chlorapus)  and  Cef^tophyUus  walr 
keri  from  Pidorius  erminea^  P.  nivalis^  Sorex  araneuSy  EvoUmiys  her- 
cynicus^  and  MicrotXia  amphibiits. 

The  other  paper,  Some  New  Nearctic  Fleas,  is  of  more  direct  inter- 
est to  us,  in  that  three  new  American  fleas  are  described. 

Pulex  ursi^  from  Ursm  horribilh,  in  Alberta,  Canada,  is  very  inter- 
esting, in  that  it  appears  to  be  more  closely  related  to  hohlsii  and  liitdi 
than  to  any  other  North  American  species. 

Typhlopsylla  grandis^  from  Tainias  striatus^  in  Ontario,  is  apparently 
a  Ctenophthalmus,  and  closely  related  to  C,  gigas^  from  which  it  dif- 
fers, among  other  things,  in  having  two  unequal  genal  spines. 

Hystrichopsylla  dippiel^  from  Patorius  lon^ficavdvs^  in  Alberta, 
Canada,  is  apparently  near  the  species  already  noted  by  me  as  being 
new.  It  differs  from  H.  amerkana  in  having  but  six  genal  spines  and 
thirty -six  teeth  in  the  pronotal  ctenidium. 

I  regret  not  having  been  able  to  examine  Mr.  Enderlein's  late  paper, 
though  I  have  made  repeated  endeavors  to  do  so. 

Stanford  University,  California,  March  1, 1900. 
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EXPLANATION  OF  LETTERING  ON  PLATES. 

/t=hea<i  of  female. 
hh—\iesn\  of  male. 
I=fore  leg. 
II=middle  leg. 
111= hind  leg. 
m=genital  apparatus  of  male. 
/=genital  app>aratu8  of  female. 
c= inner  distal  portion  of  hind  coxa. 
<'=hind  coxa. 
<=hind  tarsus. 
d= dorsum  of  female. 
dd= dorsum  of  male. 
With  but  few  exceptions  all  the  figures  were  drawn  to  the  same  scale,-'  and  these 
exceptions  will  be  apparent.     For  exact  measurements  refer  to  descriptions. 
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American  Siphonaptera. 

For  e;(Planation  of  plate  see  pages  379,  383,  421 
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American  Siphonaptera. 

For  explanation  of  plate  see  pages  389,  390. 
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American  Siphonaptera. 

For  explanation  of  plate  see  pages  391,  393. 
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American  Siphon  after  a. 
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For  explanation  of  plate  see  paoe  41 6. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


iL  t  MATlONJIL  lAtlSCUW 


PROGCEOHHGS,  VgU    XXV11     PL.  XXII 


AWEBICAN   SIF'HONAPTERA. 

FCfll  pfPUKATIOh  OF  PLATE  Itft  P^tt?  ^11- 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXVII     PL.  XXIfl 


fc:-^^=^^^^^\^^ 


American  Siphonaptera. 

For  explanation  of  plate  see  pages  411,  415. 
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THE  ALEYRODIDS,  OR  MEALY-WINGED  FLIES,  OF  CAM- 
FORNIA,  WITH  REFERENCES  TO  OTHER  AMERICAN 
SPECIES. 


B}^  Florence  E.  Bemts, 

Of  Stanford  University,  Cafifomia, 


INTRODUCTION. 

His  paper  includes  the  descriptions,  usually  with  account  of  egg 
and  larval  stage,  of  nineteen  new  species  of  North  American  Aleyro- 
didae,  or  mealy-winged  flies,  all  found  in  California;  a  catalogue  with 
references,  food-plants,  and  distribution  of  all  the  other  American 
species  so  far  described,  and  an  analytical  key  of  all  the  American 
species  now  known.  This  key  is  practically  that  of  Quaintance  (1900), 
expanded  and  modified  to  include  the  author's  nineteen  new  species. 
The  addition  of  these  new  forms  brings  the  total  number  of  species 
of  American  Aleyrodes,  so  far  known,  to  sixty-six. 

In  beginning  the  study  of  the  Califomian  Aleyrodidse,  it  was  found 
that  but  four  species  in  this  little  known  family  of  insects  had  been 
recorded  from  this  State.  The  accounts  of  these  species  consist  solely 
of  the  technical  specific  descriptions,  and  are  mostly  included  in  the 
papers  of  Maskell "  and  Quaintance.*  Quaintance's  Monograph  enables 
one  to  become  acquainted  readily  with  our  knowledge  of  American 
AlejrrodidBe  up  to  1900. 

The  insects  themselves  have  been  found  to  be  very  plentiful,  the 
author  having  collected  them  from  30  native  plants  (see  p.  474)  and 
from  various  cultivated  plants  in  gardens  and  conservatories.  They 
are  so  plentiful  in  some  cases  as  to  vie  with  their  near  relatives,  the 
Coccids,  in  economic  importance;  the  author  has  found  the  leaves  of 
the  native  live  oak  {Quercus  agrifolia)^  the  madrono  {Arbutus  men- 
ziesii)^  and  the  sow  thistle  {Sonchm  oleracem)^  curled,  abnormally 
small,  and  incrusted  on  the  under  side  with  the  immature  stages;  a 
cultivated  fern  kept  in  the  laborator}^  and  left  lo  its  own  resources 

« Maskell,  Trans.  New  Zeal.  Inst.,  1895,  p.  415. 

^Quaintance,  Contributions  toward  a  Monograph  of  the  American  Aleurodidse 
(U.  8.  Agri.  Dept.,  Division  of  Entomology.     Technical  Ser.,  No.  8,  1900). 
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was  almost  killed  by  the  multiplication  of  a  few  members  of  one 
species  within  a  year.  Already  these  insects  are  being  fought  as  a 
pest  in  the  conservatories.  On  the  other  hand,  the  author  has 
frequently  found  colonies  of  Aleyrodes  parasitized  to  an  extent 
which  indicates  that  nature  herself  will  check  the  threatened  danger. 
The  chief  reason  why  these  insects  might  become  troublesome  econom- 
ically is  that  many  of  them  are  omnivorous  in  food  habit,  and,  not 
being  capable  of  strong  flight,  would,  under  stress,  readily  become 
habituated  to  the  nearest  food  plants. 

But  it  is  not  from  the  point  of  view  of  the  economic  entomologist 
that  the  author  has  begun  the  study  of  the  Aleyrodida?.  It  is  rather 
with  the  hope  of  throwing  some  light  on  their  somewhat  ambiguous 
zoological  position  through  a  detailed  study  of  their  structure  and 
life  history  that  the  work  has  been  undertaken.  The  curious  meta- 
morphosis of  the  Aleyrodids  is  not  definitely  understood;  whether  it 
should  be  called  "complete"  or  "incomplete"  is  certainly  still  a 
mooted  question.  In  the  present  paper  the  author  uses  the  termi- 
nology which  is  already  in  vogue  in  the  literature  of  this  group,  though 
the  terms  "pupa"  and  "pupa-case"  are  arbitrarily  employed  when 
applied  to  a  family  in  which  the  metamorphosis  may  be  incomplete. 

With  this  structural  and  developmental  study  as  an  ultimate  aim  the 
author  has  made  a  beginning  in  the  study  of  the  Aleyrodidse.  An 
acquaintance  with  species  has  neceasavily  been  the  first  step  in  the 
work,  and  this  paper  is  therefore  primarily  systematic  in  character. 

The  geographical  range  covered  in  collecting  the  species  herein 
described  will  be  but  briefly  indicated  here,  as  the  exact  localities  are 
given  in  the  text  for  each  species  described.  It  may  here  be  said, 
however,  that  all  the  collecting  has  been  confined  to  California,  spexri- 
mens  having  been  taken  in  the  Santa  Clara  Valley  (Santa  Clara  County), 
on  the  slopes  of  the  Santa  Cruz  and  Sierra  Morena  ranges  (Santa  Clara 
and  San  Mateo  counties),  in  Golden  Gate  Park,  San  Francisco,  in  the 
San  Ramon  Valley  (Alameda  County),  at  the  base  of  Mount  Diablo 
(Contra  Costa  County),  and  to  a  small  extent  in  Alameda,  Napa,  and 
Mendocino  counties,  in  southern  California,  and  in  the  Yosemite  Val- 
ley. King's  Mountain,  often  referred  to  as  a  collecting  ground,  is  in 
San  Mateo  County  and  Black  Mountain  in  Santa  Clara  County. 

The  immature  stages  may  be  looked  for  upon  either  surface  of  the 
leaves,  appearing  upon  plants  as  dissimilar  in  habit  as  the  plantain  and 
the  oak.  Most  of  the  species  are  omnivorous,  while  a  few  seem  to  be 
confined  to  a  single  host.  It  would  appear  from  material  collected  at 
points  scattered  from  the  base  of  the  coast  range  to  its  summit  that  in 
the  distribution  of  the  Aleyrodida?  in  this  range  there  are  no  zones 
defined  by  altitude,  the  author  having  found  the  great-er  number  of 
species  collected,  characteristic  of  the  entire  region  from  valley  to 
summit. 
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The  adults  may  readily  be  found  resting  on  the  under  sides  of  the 
leaves.  In  collecting,  if  the  adults  take  to  flight,  it  is  only  necessary 
to  remain  quietly  in  wait,  for  they  usually  return  from  this  upward 
flight,  alighting  in  almost  the  same  places  from  which  they  arose;  the 
author  has  frequently  thus  disturbed  a  female  in  the  act  of  egg-laying, 
and  has  seen  her  return  to  the  same  leaf  when  the  disturbance  ceased. 
The  sure  method  of  securing  adults  is,  of  course,  to  breed  them  from 
pupse  which  have  been  carefully  isolated. 

All  the  species  described  have  been  placed  in  the  genus  Aleyrodes. 
Where  the  author  has  described  species  from  immature  forms  only  (a 
usage  adopted  by  systematic  students  of  this  family  from  the  begin- 
ning), there  was  no  means  of  definite  generic  identification,  as  the 
generic  characters  lie  in  the  wing  venation  of  the  adult.  But  as  all 
the  adults  found  belonged  to  Aleyrodes  it  was  deemed  best  to  place  all 
forms  examined  provisionally  under  the  one  genus. 

The  author  has  had  to  depend  on  the  pupa-cases  for  the  identification 
of  species,  there  being  very  little  specific  difference  in  the  adults. 
True,  some  have  such  distinct  characters  as  immaculate  wings  and  yel- 
low body,  but  there  are  others  with  similarly  unmarked  wings  in  which 
the  abdomen  is  yellow  and  the  head  and  thorax  brownish,  while  still 
others  have  wings  bearing  dusky  spots  and  the  bodies  with  regular 
dark-brown  markings.  But  as  apparently  identical  adults  issue  from 
widely  different  pupa-cases,  even  the  constant  adult  characters  have  no 
systematic  value  unless  correlated  with  the  pupal  characters. 

In  the  determination  of  the  adults  here  described  the  specimens  in 
question  have  in  every  case  been  bred  by  the  author  from  their  pupae 
in  the  laboratory,  or  taken  out  of  doors  in  the  act  of  issuing  from  the 
pupa-case.  Pn  the  determination  of  larval  stages  the  following  precau- 
tions have  been  taken  for  securing  accuracy:  In  determining  the  begin- 
ning of  the  first  stage  the  author  has  used  only  specimens  obtained  by 
capturing  the  larvae  immediately  upon  their  issuance  from  the  eggs. 
In  determining  later  stages  advantage  has  been  taken  of  the  insects' 
habit  of  preserving  the  larval  moults,  which  may  be  found  on  the  dor- 
sum in  regular  succession  from  the  first  to  the  latest,  which  rests  imme- 
diately upon  the  dorsum  of  the  pupa-case.  These  moults  have  been 
removed,  mounted  in  glycerin  jelly  or  in  Canada  balsam,  their  charac- 
ters studied  and  their  dimensions  taken  from  comparison  with  identical 
stages  found  on  the  same  leaf. 

The  following  new  species  included  in  this  paper,  all  from  Califor- 
nia, are  described  under  the  following  names:  Aleyrodes  rnadroni^  A. 
»plenden8^  A,  quaintancel^  A.  Htanfordi^  A.  errans^  A.  interrogationis^ 
A.  maskelli^  A,  diasevins^  A.  extranlenn^  A.  vierlini^  A.  wellmandd^  A. 
amnicola^  A,  prniTiomiS^  A,  nigrans^  A,  iridescens^  A.  tentaculatvs^  A. 
Tcdloggi^  A,  hiitchingslj  and  A.  glacial !s. 

The  Aleyrodidae  taken  in  California  have  been  found  on  the  follow- 
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ing  native  food  plants:  Rhamnus  callfomica^  Rhamnus  crocea^  Uit^hd- 
hilaria  califoniica^  Ileteromdes  arbutifolia^  Quereiis  agrlfolia^  Qtiercus 
densiflora^  Cleinatis  lignsti<dfolm^  Opulaster  capitatus^  Lonicera  invo- 
lucrata^  Rhus  dlversiloha^  Prunus  iUcifolia^  Arbutus  memiesii^  Salix 
Iceviyata^  Washingtonia  nvda^  Symphoricarpos  racemosus^  Ribes  gluti- 
nosiivi,  Ceanothus  calif oniicus^  Ruhus  vitifoUiis^  Troximon  sp.,  Sonchus 
oleraceus^  Convolvulus  sepium  ^  Convolvulus  arvensis^  Aesculus  calif  or- 
nica^  Plantago  major^  Solanum  douglasu^  Arctostaphylos  mamaniia^ 
Arctostaphylos  sp.  (unnamed  species  from  the  Yosemite),  Quercus 
chrysolepis^  and  Enodietyon  callformcum. 

The  author's  thanks  are  due  to  Prof.  V.  L.  Kellogg,  under  whose 
direction  the  work  has  been  done  in  the  entomological  laboratory  of 
Stanford  University;  also  to  Superintendent  MacLaren,  of  Golden 
Gate  Park  of  San  Francisco,  and  to  Mr.  Adolph  Holme,  in  charge  of 
the  conservatory  of  the  park;  also  to  Mr.  Edward  M.  Ehrhorn,  hor- 
ticultural officer  of  Santa  Clara  County,  and  to  Mr.  George  A.  Cole- 
man for  specimens;  also  to  Prof.  T.  D.  A.  Cockerell  for  material, 
helpful  suggestion,  and  valuable  criticism,  and  to  Prof.  A.  L.  Quaint- 
ance,  the  well-known  special  student  of  Aleyrodidas,  who  has  most 
kindly  examined  the  entire  manuscript  of  this  paper.  The  author 
desires  to  make  an  especial  acknowledgment  to  Miss  Mary  H.  Well- 
man,  of  Stanford  University,  who  has  made  all  the  drawings  from 
nature. 

The  cotypes  of  all  the  species  described  in  this  paper  are  deposited 
in  the  collections  of  the  U.  S.  National  Museum. 

LIFE  HISTORY  AND  HABITS. 

In  a  number  of  species  there  have  been  six  stages  verified,  namely: 
Egg,  three  larval,  a  pupal,  and  an  adult.  In  all  the  species  which 
have  been  under  observation,  the  eggs  are  laid  in  a  circle  or  an  arc  of 
one,  one  or  more  rows  deep,  and  three  to  twenty-eight  eggs  have  been 
counted  in  a  place;  occasionally  they  are  found  in  an  irregular  group, 
but  always  close  together.  Each  is  laid  singly,  the  female  standing 
with  her  wings  somewhat  outstretched  and  her  head  at  the  center  of 
the  future  circle,  her  body  forming  the  radius.  As  the  eggs  leave  the 
abdomen,  she  raises  the  tip  of  her  body  above  the  usual  level;  after 
each  IS  deposited,  she  swings  the  posterior  part  of  her  body  laterally 
for  a  short  distance  and  lays  another.  This  is  kept  up  until  oviposi- 
tion  is  completed  or  she  is  disturbed.  Often  several  females  will  be 
seen  standing  near  each  other  upon  a  leaf  where  there  are  no  eggs; 
they  keep  moving  in  a  restless  manner,  and  gradually  the  leaf  becomes 
coated  with  minute,  white  granules  of  wax  similar  to  that  which  is 
upon  their  bodies  and  wings;  where  there  is  but  one  insect  at  work 
the  wax  is  regularh'  circular  in  shape,  but  where  there  are  more  it  is 
irregular.     Usually  the  eggs  are  found  upon  these  places,  and  are 

Digitized  by  V^OOQlC 


NO.  1362.  ALFA'RODIDS  OF  CALIFORNIA— BEMIS,  475 

more  or  less  covered  with  wax;  they  are  elliptical  in  shape  and  curved 
to  a  greater  or  less  degree.  At  first  they  are  white  or  pale  yellow, 
but  as  the  embryo  develops  the  color  becomes  darker;  the  young 
hatch  in  about  ten  to  thirteen  days,  the  ^gg  opening  along  the  inner 
curve  from  the  apex  toward  the  base.  The  pedicel,  which  is  such  a 
noticeable  feature  of  the  eggs  of  the  Alcyrodidse,  is  a  prolongation  of 
the  chorion,  and  can  be  seen  within  the  body  of  the  gravid  female, 
frequently  attracting  attention  by  its  dark  brown  color. 

The  embryo  lies  with  its  head  toward  the  apex  of  the  shell,  and 
about  the  sixth  day  after  being  laid  the  reddish  cyespots  and  orange- 
colored  visceral  mass  begin  to  show  plainly.  In  the  eggs  under 
observation  there  elapsed  from  forty-two  minutes  to  three  hours  and 
eight  minutes  from  the  time  that  the  shell  began  to  open  till  the  larva 
was  free.  The  ^gg  that  took  the  greater  time  was  upon  dry  material 
and  was  dark  brown  in  color,  the  shell  when  empty  keeping  its 
upright  position  and  shape,  so  that  the  slow  hatching  was  probably 
due  to  the  toughness  of  the  chorion.  As  soon  as  hatched  the  young 
larva  moved  freely  about  on  the  leaf,  but  never  went  more  than  an 
inch  from  its  shell  and  to  this  habit  it  is  doubtless  due  that  the  empty 
shell  is  so  often  found  close  to  the  pupa-case.  Specimens  were  seen 
active  for  eight  or  moro  hours.  One  lived  for  fifty-three  hours  and 
died  without  attaching  itself.  This  may  haye  been  because  the  leaf  was 
withering,  although  when  removed  to  another  it  did  not  aflix  itself. 

At  first  the  larvai  are  very  convex  and  entirely  free  from  secretion 
of  any  kind,  but  within  an  hour  after  emerging  from  the  Qgg  the 
beginning  of  the  marginal  Imnd  of  wax  is  seen.  When  the  food  was 
allowed  to  dry  somewhat  so  that  it  wilted,  the  young  larvas  secreted  a 
coating  of  wax,  which  was  not  present  under  other  circumstances. 

The  author  has  not  been  able  to  determine  the  time  which  elapsed 
before  the  first  molt  or  between  the  successive  rnolt^.  From  the 
fact  that  the  larval  exuvice  are  always  on  the  dorsum  of  the  succeed- 
ing stage,  and  that  they  are  folded  back  with  the  cephalic  portion  of 
the  ventral  surface  uppermost,  it  is  almost  certain  that  the  skin  breaks 
on  the  ventral  surface  or  along  lateral  margins.  This  is  the  reverse 
of  the  mode  in  the  pupal  stage,  where  the  imago  issues  through  a  rent 
made  along  the  longi-dorso-medial  and  thoraco-aMominal  sutures,  the 
flaps  being  folded  back.  When  a  parasite  emerges  from  a  pupa-case 
there  is  left  an  irregular  round  hole  in  the  dorsum  of  the  thorax  and 
cephalic  region;  this  characteristic  opening  makes  it  possible  to  deter- 
mine the  extent  of  parasitization  among  the  empty  cases.  The  num- 
ber of  larval  stages  has  been  determined  from  the  molts,  which  are 
uniformly  found  upon  the  dorsum  of  the  pupa-cases. 

In  the  first  stage  the  larvae  are  always  semitransparent,  with 
functional  legs  and  antennae,  and  in  the  majority  of  species  have  from 
seven  to  nine  latero-marginal  hairs.  After  the  first  molt  the  cuticle  may 
becdn  to  ctow  darker  in  color  and  thicker  in  texture,  until  the  culmi- 
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nation  is  reached  in  the  thick  black  pupa-case,  or  the  color  and  texture 
may  remain  approximately  the  same  as  in  the  first  stage;  when  the  latter 
obtains,  some  of  the  structural  stages  can  be  followed  by  superficial 
examination.  The  degeneration,  or  loss  of  legs  and  antennae,  and  the 
permanent  disappearance  of  the  latero-marginal  hairs  take  place  with 
the  molt  of  the  first  skin;  in  the  second  stage  there  is  no  external 
trace  of  either  legs  or  antennae,  but  in  the  third  and  beginning  of  the 
fourth  stage,  the  reduced  legs  and  occasionally  the  minute  antennae 
may  be  made  out;  in  the  fourth  stage  the  wings  are  present  and  the 
legs  and  antennae  are  more  like  those  of  the  adult,  but  are  still  unseg- 
mented;  in  the  later  part  of  this  stage  they  are  approximately  as  in 
the  adult,  and  sex  can  be  readily  distinguished.  The  mouthpartsjseem 
to  be  smaller  in  the  second  and  third  stages;  often  in  the  latter  they 
can  not  be  made  out,  but  in  the  late  pupal  stage  they  occupy  relatively 
the  same  space  as  in  the  first  larval. 

All  of  the  pupae  secrete  "honeydew,"  sometimes  in  such  quantities 
that  the  leaf  around  the  case  and  the  dorsum  of  the  pupa  is  covered 
with  it;  in  some  species  there  are  seen  minute,  blunt  tubes  on  the 
apex  of  the  lingula,  through  which  the  fluid  may  be  excreted  (fig.  47, 
Plate  XXXIII).  When  the  "honeydew"  is  emitted  the  operculum  is 
lifted,  the  lingula  is  protruded,  dorsally  recurved,  and  the  drop 
thrown  with  considerable  force  (fig.  46,  Plate  XXXllI).  The  liquid 
is  sweet,  and  when  exposed  to  the  air  it  becomes  thick  and  finally 
hardens.  The  frequent  appearance  of  fungus  in  and  about  the  cases 
is  probably  induced  by  the  presence  of  this  medium,  as  it  is  in  the 
Coccidae,  On  Chavicedorea  sp.,  an  introduced  plant  from  Mexico  which 
was  kept  in  the  Golden  Gate  Park  Conservatory,  San  Francisco,  the 
author  saw  many  large,  black  ants  busily  engaged  in  gathering  ' '  honey- 
dew,"  acting  as  ants  do  with  Aphids. 

Leaving  the  pupa-case  is  a  slow  and  toilsome  process;  the  imago 
often  struggles  for  hours  before  it  is  free  and  ready  for  flight.  After 
leaving  the  case,  it  usually  remains  quiet  for  a  few  minutes.  At  this 
time  it  is  paler  in  color  than  it  will  be  later,  and  its  wings  are  damp 
and  crumpled;  soon  it  begins  to  walk  ver}'  slowly,  and  after  going  a 
short  distance  crouches  upon  the  leaf  as  if  exhausted;  gi'adually  its 
wings  unfold  and  stmighten  into  definite  shape,  the  color  becomes 
vivid  and  the  granular  secretion  of  wax  from  which  the  family  has 
derived  its  name,  begins  to  appear. 

The  adults  have  a  peculiar  manner  of  flight;  when  disturbed  they 
rise  in  an  almost  vertical  direction,  and,  if  not  further  molested,  alight 
nearly  where  they  were  in  the  first  place.  This  habit  may  account  for 
the  females  returning  to  the  same  leaf  where  they  were  laying  eggs 
when  disturbed,  for  on  several  occasions  they  have  been  observed  to 
resume  egg  laying  within  a  short  distance  from  the  place  where  their 
other  eggs  had  been  deposited. 

Although  the  adults  possess  mouthparts  and  an  alimentary  canal, 
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close  observation  on  the  part  of  the  author  has  failed  to  reveal  them 
feeding;  Prof.  A.  L.  Quaintance,  however,  in  a  letter,  writes  that  he 
has  frequently  observed  adults  of  ^1.  ahutlloneiis  Haldeman  feeding. 
Experiments  for  determining  the  average  duration  of  adult  life  were 
not  satisfactory,  as  the  specimens  had  to  be  confined  in  an  artificial 
environment  that  would  not  give  results  identical  with  natuml  condi- 
tions. From  data  gathered,  it  is  probable  that  there  are  at  least  two 
broods  each  year,  the  adults  in  this  vicinity  emerging  from  the  pupa- 
cases  and  laying  in  April  and  May,  and  again  in  September,  October, 
and  November  of  the  same  year. 

Family  ALEYRODID^. 

Small  to  minute  insects  infesting  plants;  oviparous;  metamorphosis 
incomplete  (?);  immature  stages  quiescent,  attached  by  sucking  mouth 
parts  to  the  leaves;  adults  free  and  active,  covered  with  granules  of 
white  wax. 

Adults  of  both  sexes  with  four  wings,  which  are  held  horizontally 
and  extend  beyond  the  abdomen  when  the  insect  is  at  rest.  Wings 
rounded,  pure  white  or  with  dusky  spots,  margins  golden-yellow  and 
serrulate  or  "  beaded  "  all  around,  each  serrulation  with  three  to  five 
minute,  delicate  hairs;  color  and  serrulations  of  the  costal  margin 
more  pronounced;  forewings  with  a  single,  median  vein;  costal  mar- 
gin bearing  nine  spines  at  base.  Color  of  bod}'^  yellow;  head  and 
thorax  usually  darker;  the  entire  body  occasionally  with  conspicuous 
brown  markings.  Head  small,  convex  above,  rounded  anteriorly. 
Eyes  two;  red,  brown,  or  black;  either  more  or  less  constricted  near 
the  middle,  reniform,  or  divided  into  two  lobes,  the  lesser  of  which  is 
anterior,  brighter  in  color,  and  with  smaller  facets.  Anterior  to  each 
eye  is  a  single  small  ocellus.  When  mounted  the  divided  eyes  appear 
single,  and  only  a  careful  inspection  under  a  high  power  of  micro- 
scope will  show  the  difference  in  structure.  Antennae  of  seven  seg- 
ments, the  first  of  which  is  shortest  and  the  third  longest;  the  first 
two  segments  are  simple  and  stout;  segment  one,  cup-shaped;  segment 
two,  subpyriform;  segments  three  to  seven,  inclusive,  cylindrical  and 
closely  ringed  with  minute  hairs.  Legs  long  and  slender,  feet  with 
dimerous  tarsi,  terminating  in  three  claws,  of  which  the  middle  one  is 
smaller  than  the  other  two,  and  bears  a  number  of  spines.  Rostrum 
projecting  from  the  under  side  of  head,  composed  of  a  single  segment, 
at  the  apex  of  which  are  the  setae  that  form  the  suctorial  tube;  from 
the  base  arises  the  long,  3-segmented  mentum,  subcylindrical  in  shape, 
free  for  its  entire  length,  and  inclosing  the  rostral  setae.  Thorax  with 
about  equal  distinct  segments.  Abdomen  roundly  tapering,  termi- 
nating in  the  genitalia;  the  first  segment  constitutes  a  very  slender 
peduncle;  on  the  dorsal  surface  of  the  last  segment  is  the  vasiform 
orifice  (tig.  41,  Plate  XXXllI).  In  the  adults  this  characteristic  organ 
is  but  little  differentiated  in  general  appearance  and  of  no  specific  ta^ 
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ononiic  value.  Orifice  subcircular;  operculum  more  than  one-half  the 
length  of  orifice,  deeply  emarginate  on  the  distal  end;  lingula  longer 
than  orifice,  subcylindrical,  either  somewhat  pointed  or  else  enlarged 
at  the  tip,  usually  protruded  and  dorsally  recurved;  both  operculum  and 
lingula  setose.  Genitalia  of  female  conical,  in  three  parts,  the  middle 
one  of  which  is  the  ovipositor.  (Fig.  rW:,  Plate  XXXIII.)  Genitalia 
of  male  forcipate,  also  in  three  parts,  the  outer  two  of  which  are  the 
valves  or  claspers,  and  inclose  the  penis.     (Fig.  57,  Plate  XXXV.) 

Pupae  inclosed  in  more  or  less  transparent,  chitinous  cases,  usually 
elliptical  in  shape.  Rudimentary  legs  and  antennae  inclosed,  but  when 
the  case  is  sufficiently  transparent  they  are  often  visible.  Pupa-case 
naked,  or  bearing  hairs  or  spines;  dorsum  free  from  secretion,  or  it 
may  have  a  more  or  less  copious  white  wax  covering,  which  is  fre- 
quently ari-anged  in  definite  patterns,  and  often  of  great  beauty; 
margins  made  up  of  adjacent  lateral  wax  tubes,  from  the  ends  of 
which  may  be  produced  a  fringe  of  transparent  wax  rods,  or  asbesti- 
form  threads  of  wax,  more  or  less  covered  with  flocculent  wax.  On 
the  dorsum,  in  the  last  segment  of  the  abdomen,  is  found  the  vasiform 
orifice  which  is  the  most  distinctive  character  in  this  famil3%  and  in 
the  immatui*e  stages  forms  the  basis  of  classification.  It  is  an  open- 
ing variously  modified  in  shape,  with  a  lid,  the  operculum,  which  is 
hinged  to  the  cephalic  margin;  this  lid  ranges  in  size  from  minute  to 
large;  1\  ing  within  the  orifice  beneath  the  operculum  is  the  lingula,  a 
strap-shaped  organ,  also  attached  to  the  cephalic  margin;  in  geneiul 
shape,  cylindrical  at  base  and  more  or  less  enlarged  at  the  distal  end; 
in  some  specimens  it  is  entirely  obscured  by  the  operculum,  while  in 
others  it  is  conspicuously  long,  even  projecting  beyond  the  orifice; 
the  distal  portion  is  frequently  protruded  and  dorsally  recurved.  The 
operculum  and  the  distal  pait  of  the  lingula  are  usually  setose,  and  the 
latter,  as  a  rule,  bears  two  long  apical  hairs  (fig.  30,  Plate  XXXI). 
On  the  ventral  surface  of  the  case  are  four  pairs  of  spiracles,  a  pair  on 
each  of  the  thoracic  segments,  and  a  pair  on  the  abdomen,  lateral  of 
the  vasiform  orifice.  In  freshly  mounted  specimens  the  ti^acheae  are 
often  filled  with  air,  and  consequently  may  be  easily  traced  (figs.  55, 
66,  Plate  XXXV). 

Larvae  thin  and  usually  flat;  elliptical  in  shape;  early  stages  semi- 
transparent  and  ranging  in  color  from  white  to  yellow;  dorsum 
naked,  or  with  hairs  or  spines;  with  or  without  lateral  fringe  and 
dorsal  secretion.  Vasiform  orifice  as  in  pupje.  In  the  beginning  of 
the  fii'st  stage  the  larvae  are  free  and  active,  legs  and  antennae  func- 
tional; after  the  first  moult  these  organs  are  not  usually  recognizable 
until  a  somewhat  later  stage  (fig.  58,  Plate  XXXV). 

Eggs  yellow  and  ellipsoidal,  with  or  without  polygonal  markings  of 
shell;  attached  by  a  peduncle  to  leaf,  usually  laid  in  circular  groups." 

«  For  a  more  detailed  account  of  the  characters  of  Aleyrodidse,  see  Maskell,  Trans. 
New  Zealand  Inst.,  1895,  p.  415.  ^.^^^.^^^  ^^  i^OOg le 
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Genus    ALEYRODES    Latreille. 

"  With  the  chamcters  of  the  family.  Adults,  with  but  a  single 
basal  bmnch  to  vein  of  forewings;  hindwings,  with  but  a  single 
vein." 

The  author  has  not  attempted  to  separate  the  genus  into  subgenera 
as  proposed  by  Cockerell;**  this  work  can  be  done  more  satisfactorily 
when  students  have  become  better  acquainted  with  more  species. 

TABLE  OF  ALL  AMERICAN  SPECIES.  & 

I.  Pupa-case  usually  but  little  hidden  by  secretion;  with  lateral  fringe — that  is, 
any  secretion  from  marginal  wax  tubes. 
II.  Pupa-case  usually  hidden  by  a  mass  of  hairy,  waxy,  or  floc»culent  secretion. 
III.  Pupa-case  evident  and  without  lateral  fringe. 

I.  Pupa-case  usually  but  little  hidden  by  secretion;  with  lateral  fringe — that  is, 
any  secretion  from  maiiginal  wax  tubes. 
Pupa-case  uniformly  brown  or  black. 

With  dorsal  secretion  of  wax.     Dorsal  secretion  cottony  or  mealy  in 
appearance. 

Pupa-case  dark  brown  to  black,  elliptical,  slightly  convex,  about 
0.85  mm.  long.  Dorsum  covered  with  white  meal,  frequently 
becoming  quite  solid.  Lateral  fringe,  all  around,  agglomer- 
ated almost  into  a  solid  plate,  of  unequal  length,  giving  a 
star  ghajx;  of  about  8  rays.  Operculum  subcircular,  covering 
about  one-half  of  orifice;  lingula  obsolete 8iellaiu8  (37). 

Pupa-case  black,  elliptical,  convex,  1.8  mm.  long.  Margin  thick 
with  conspicuous  groove  on  dorsal  surface,  and  short  fringe  of 
wax  on  ventral  surface.  Around  vasiform  orifice,  a  large, 
nearly  transparent,  hemispherical  area,  but  dusted  with  white 
secretion.  Around  lateral  margin,  a  row  of  about  32  sharp 
sword-like  hairs.  Adult  with  basal  half  and  portions  of  rest 
of  wing  smoky .fumipennis  ( 18) . 

Pupa-case  shiny  black;  size,  about  0.92  by  0.61  mm.;  subelHp- 
tical,  moderately  convex;  lateral  fringe  rather  short,  trun- 
cate; dorsal  secretion  of  3  longitudinal  stripes  of  cottony  or 
mealy  wax acacix  (47). 

Pupa-case  shining  black,  elliptical,  0.9  by  0.7  mm.  Lateral 
fringe  of  transparent  rods  as  wide  as  the  case;  dorsal  secretion 
a  narrow  elliptical  band  mesad  of  the  lateral  wax  tubes,  and 
also  a  longitudinal  stripe  of  mealy  white  y,SLX..madroni  (25). 

Pupa-case  shiny  black,  oval,  convex,  0.9  by  0.6  mm.  Lateral 
wax  tubes  deflexed  to  form  the  marginal  rim,  which  is  sharply 
demarked  from  dorsum  by  a  ridge.  Lateral  fringe  copious, 
at  least  as  wide  as  case;  dorsal  secretion  forming  a  second 
fringe,  which  rises  perpendicularly  above  the  dorsum  and 
then  curves  downward  and  outward splendent  (2). 


«Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  282. 

&  A.  phalienoides  (No.  30)  is  not  included  in  this  table,  as  it  was  not  included  in 
Quaintance's  key,  and  the  writer  has  not  had  access  to  the  original  description.  In 
Quaintance's  list  it  is  not  described,  simply  listed  with  a  reference  to  the  original 
description.  ^  ^  ^  i  ^ 
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Pupa-case  dull  black,  subelliptical,  0.81  by  0.52  mm;  the 
copious  lateral  fringe  about  twice  the  width  of  case  in  length. 
A  slight  mealy  secretion  may  occur  on  dorsum;  with  tube- 
like longitudinal  medio-dorsal  elevation,  cephalad,  arrow- 
shaped;  along  abdominal  segments,  suggesting  a  trachea, 

with  a  glottis  caudad tracheifer  (48). 

Pupa-case  shiny  black,  flat,  subovate,  0.95  by  0.81  mm.; 
cephalo-lateral  margins  on  each  side  with  an  indenture  and 
thickening.  Lateral  fringe  semitransparent;  a  very  light 
mealy  secretion  of  wax  may  occur  along  body  segments. 

Dorsum  with  small  black  dots quercm-aquatic^  (49). 

Without  dorsal  secretion  of  wax. 

Lateral  fringe  gelatinous  looking  (translucent). 

Pupa-case  pitch  black,  oval,  hardly  1  mm.  long.  The  gelat- 
inous fringe  extending  out  from  case,  and  raising  it  up  some- 
what. From  cephalo-lateral  margin  on  each  side  and  from 
caudal  end  a  pencil  of  white  wax  resting  on  gelatinous  rim. 

gelatinosus  (19). 
qfuercua-aquaiicse.     See  above. 
Lateral  fringe  a  series  of  distinct  radiating  waxy  ribbons. 

Pupa-case  intense  black,  oval,  hardly  over  a  millimeter  long. 
The  lateral  fringe  of  12  broad  ribbon-like  rays  of  glassy  wax, 
yellow  basally,  about  aslong  as  length  of  case,  .vinsonioides  (41). 
Lateral  fringe  a  narrow,  continuous  rim  of  white  waxen  filaments. 
Pupa-case  dense  black,  broadly  elliptical,  1.2  mm.  long.     Mod- 
erately convex,  with  rounded  median  ridge cockerelli  (9). . 

Lateral  fringe  of  very  narrow,  radiating,  waxy  ribbons,  about  0.1 
mm.  long. 
Pupa-case  extremely  dense  and  black,  oval,  1.25  mm.  long. 

periUiiais  (36). 
Lateral  fringe  regular;  of  white,  waxy  ribbons,  curved  over  so  as 
to  be  strongly  convex  above. 
Pupa-case  dense  black,  broad-oval,  about  1.5  mm.  long. 

melanops  (62). 

Lateral  fringe  a  continuous  rim  of  transparent  rods  about  width  of 

case. 

Pupa-case  shiny  black,  oval,  0.83  by  0.6  mm.    Dorsal  disk 

larger  than  ventral,  lateral  wax  tubes  deflexed,  making  an 

oblique  rim qxiairUancei  (42). 

Lateral  fringe  a  more  or  less  copious,  cottony  secretion. 

Pupa-case  shiny  black,  elliptical,  about  0.7  by  0.55  mm.  A 
coi)iou8,  white  cottony  fringe  all  around,  continuous  basally, 
but  ragged  distally.  Case  moderately  convex,  with  evident 
rounded  median  ridge.     Forewings  of  adulta  marked  with 

red  and  brownish  black mori  (24). 

Pupa-case  as  in  ^.  mori^  but  the  margin  more  deeply  crenulated. 

Adults  with  wing-markings  black mori  ariionensis  (65). 

*' Larva  (Pupa-case?)  flavous,  the  disk  of  the  larger  indi- 
viduals dark  brown;  the  margin   is   ciliate   and  white." 

Wings  of  adults  immaculate comi  ( 10). 

Pupa-case  shining  black,  subelliptical  0.7  by  0.55  mm.  Dorsal 
disk  larger  than  ventral,  and  the  maiginal  rim  of  wax  tubes 
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bent  downward  and  inward.    The  scant  cottony  secretion 
from  marginal  wax  tubes  appearing  as  a  vertical  fringe. 

ahnormis  (50). 
tracheifer.  See  above. 
Pupa-case  shining  black,  broadly  elliptical,  average  size,  1.37 
by  1.07  mm.  Lateral  fringe  usually  about  one-half  width  of 
case.  Dorsum  with  conspicuous,  deflexed  marginal  rim, 
and  a  tube-like,  longi-medial  keel,  arrow-shaped  cephalad, 
along  abdominal   segments,   suggesting  a  trachea  with  a 

glottis  caudad glanfordi  (28). 

Pupa-case  shining  black,  elliptical,  0.9  by  0.8  mm. ;  with  a 
copious,  white,  cottony,  lateral  fringe.  Dorsum  convex  with 
evident  median  keel,  arrow-shaped  at  the  cephalic  end  and 
a  reflexed  marginal  rim  narrowed  at  both  ends  of  case;  body 

segments  conspicuous errans  (16). 

Papa-case  yellowish  or  greenish. 

Dorsal  secretion  simply  a  submarginal  series  of  brittle  curved  waxen 
rods  from  distal  pores  or  papillae. 

Pupa-case  pale  yellow,  elliptical,  about  0.56  mm.  long,  flattish. 

Margin  minutely  crenulated,  the  wax  tubes  bearing  a  short 

fringe  of  straight  white  tubes.    Within  the  submarginal 

series  of  papillte  on  dorsum,  are  8  lai^  circular  orifices:  2 

on  cephalic,  4  on  thoracic,  and  2  on  abdominal  region. 

erigerontis  (12). 
Dorsal  secretion  a  submarginal  series  of  curved  waxen  rods  from  dis- 
tinct pores  or  pustules,  and  a  more  central  secretion  of  thin,  brittle, 
yellow  wax,  usually  fragmentary. 

Pupa-case  yellow,  the  median  region  at  length  darkening,  ellipti- 
cal, about  0.75  mm.  long.  With  two  lateral  depressions  on  each 
side,  similar  to  those  in  a  Lecanium.  Lateral  fringe  short,  frag- 
mentary. Within  submarginal  series  of  pustules  on  dorsum  are 
12  other  pustules;  2  large  on  cephalic  region,  2  large  on  thoracic 
region,  4  lai^  on  abdominal  region,  2  large  on  caudal  region, 

and  2  small  at  vasiform  orifice nicotianse  (26). 

Pupa-case  yellow,  brown  on  central  area. 
Dorsal  secretion  in  tufts,  or  pencils. 

Lateral  fringe  gelatinous  looking  (translucent). 

Pupa-case  with  gelatinous  fringe  wider  than  case,  extending 
beyond  and  raising  it  from  leaf.  Dorsum  with  nine  tufts,  or 
pencils  of  white  wax;  a  pair  on  the  cephalic  and  on  the  tho- 
racic regions  near  median  line,  a  pair  at  the  vasiform  orifice, 
a  pair  caudad  of  vasiform  orifice,  and  at  caudal  end  of  case, 
a  long  pencil  resting  on  gelatinous  fringe.  JrUerrogationis  (29). 
Without  dorsal  secretion. 

The  lateral  fringe  a  delicate,  white,  band-like  secretion. 

Pupa-case  pale  greenish,  oval,  with  margins  anteriorly  very 
sinuous;  0.5  mm.  long.  Within  margin  all  around  a  parallel 
line,  the  intervening  space  crossed  by  equidistant  straight 
lines;  a  second  parallel  line,  often  faint,  within  the  first,  the 
space  thus  formed  also  crossed  by  lines  closer  and  shorter 
than  in  first  zone.  On  ventral  surface,  near  middle  line,  are 
five  pairs  of  strong  setaceous  hairs,  all  very  long,  and  pro- 
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jecting  mostly  beyond  the  margin.     Wings  of  adults  immac- 
ulate; eyes  lai^,  black,  bean-shaped .JUicium  ( 13) . 

The  lateral  fringe  consisting  of  but  three  curling,  white  waxen 
filaments,  from  long,  thickened  tubular  pores,  opening  one  on 
each  side  in  cephalolateral  region  and  one  at  caudal  end  of  case. 
Pupa-case  pale  greenish  yellow  to  yellowish,  broadly  oval,  but 
little  convex,  applied  close  to  leaf,  and  inconspicuous;  1.4 
by  0.8  to  1  mm.;  margin  minutely  crenulated  and  with  radi- 
ating lines  extending  mesad.     Vasiform  orifice  small,  sub- 
circular,  operculum  short,  concave  distally.     Adults  with 

immaculate  wings cUn  (8). 

The  lateral  fringe  transparent,  white  rods  of  variable  length;  when 

short,  so  deflexed  as  to  appear  vertical. 

Pupa-case  pale  yellow,  elliptical,  caudal,  and  truncate;  0.9  by 

0.65  mm.;  marginal  rim  wide,  demarked  from  dorsum  by  a 

thick  line.     Vertical  fringe  common  to  this  type  of  Aleurodes, 

absent maskelli  (44). 

The  lateral  fringe  of  separate,  glassy  rods,  or  of  glassy,  agglomerate 
rods  covered  more  or  less  with  flocculent  wax. 
Pupa-case  yellow,  elliptical,  1.4  by  0.8  mm.,  raised  on  a  vertical 
fringe;  dorsum  with  12  pairs  of  conspicuous  spines. 

diasemus  (38). 

The  lateral  fringe  very  narrow,  of  white  agglomerate  rods,  ragged 

distally. 

Pupa-case  yellow,  when  empty,  a  white,  transparent  film; 

elliptical,  0.9  by  0.8  mm.;  dorsum  with  5  pairs  of  spines. 

Lateral  secretion  may    be  fragmentary,   or  so  short  and 

deflexed  that  it  similates  a  vertical  fringe extramens  (46). 

II.  Pupa-case  usually  hidden  by  a  mass  of  hairy,  waxy,  or  flocculent  secretion. 
The  secretion  white,  felt-like,  or  hairy. 

Pupa-case  black,  oval,  0.94  mm.  long.  Flat,  but  dorsum  with 
median  ridge,  and  several  transverse  furrows.  Margin  with 
double  crenulation.  Vasiform  orifice  and  operculum  hemi- 
spherical; operculum  small,  not  filling  orifice.     Wings  of 

adults  immaculate parvus  (27). 

Larva  yellowish  green,  somewhat  roundish,  0.5  mm.  long. 
Margin  with  double  crenulations  which  are  pointed  distally. 
Ventral  surface  with  five  pairs  of  bristles  along  middle  line, 
about  as  long  as  one-third  width  of  l)ody.  Pupa-case  with 
10  to  12  long  radiating  wax  threads,  star-like.. .^oya^.-r  (20). 
Larva  similar  to  goi/abnc,  but  only  the  caudal  pair  of  bristles 
readily  discemable.  Pupa-case  scantly  covered  with  the 
unequal  curling  waxen  threads.     A  submarginal  series  of 

equally  placed  short  bristles aepim  (4). 

Pupa-case  covere<l  with  a  mass  of  wool-like  wax  often  more  than 
twice  its  length.  Case  yellow,  elliptical,  1  by  0.6  mm., 
raised  on  a  short,  vertical  fringe;  dorsum  convex,  covered 

with  conspicuous  papillae merlini  (31 ). 

The  secretion  yellowish,  long,  hair-like. 

Pupa-case  light  yellow,  elliptical,  1  mm.  long,  flat.  Denuded 
of  the  yellowish  hair-like  secretion,  a  longitudinal  median, 
and  submarginal  secretion  on  each  side  of  white  wax  is  evi- 
dent. Vasiform  orifice  sul)elliptical.  Operculum  hemi- 
spherical,  n    rly  fitting  orifice,   the  caudal  end  notched. 

Adult  with  wings  immaculate,  eyes  black horridus  (22). 
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The  secretion  white,  flocculent. 

Pupa-case  dull  yellow,  elliptical,  0.56  to  0.84  mm.  long, 
slightly  convex.  Mai^nn  conspicuously  crenulated,  the  wax 
tubes  bearing  besides  the  flocculent  matter  a  moderately 
long  fringe  of  straight,  white  wax  tubes.  Dorsum  with  six 
long  slender  cylindrical  spines,  the  caudal  pair  frequently 
bearing  a  pencil  of  white  wax.  Vasiform  orifice  twice  as 
broad  as  long;  operculum  short,  broad;  lingula  obsolete. 

floccosus  (15). 

The  secretion  of  very  long,  curling  bundles  of  snowy  white  wax 

in  the  form  of  a  rosette. 

Pupa-i'ase  yellowish,  elliptical  0.78  by  0.5  mm.;  the  curling 

bundles  of  white  wax  from  submai^nal  area,  and  a  more  or 

less   columnar  central  secretion.     A  submarginal  series  of 

glassy  curved,  waxen  rods,  from  distant  papilla?;  case  raised 

on  vertical  fringe pergandei  (51 ). 

The  secretion  a  submarginal  series  of  broad  waxy  ribbons  with  a 

more  central  secretion,  more  or  less  columnar  in  appearance. 

Pupa-case  shiny  black,  sub-elliptical;  0.72  by  0.46  mm.    The 

copious  secretion,  as  a  whole,  rosette-like,  the  ribbons  of 

wax  rather  long,  curving  outward  and  downward.     Lateral 

fringe  semi-transparent  and  agglomerated plumosus  (52). 

The  secretion  a  submarginal  series  of  appressed  wax  rods  rising 

almost  vertically  for  some  distance  above  case,  then  bending 

downward  and  outward  to  leaf,  central  dorsum  with  secretion 

either  plate-like  or  granular. 

Pupa-case  dark  to  yellow-brown;  elliptical;  1.3  by  0.6  mm.; 

the  central  dorsal  secretion  when  granular,  lying  thicker 

along  medio-dorsal  line  and  meead  of  submarginal  fringe. 

hutchingsi  (61). 
III.  Pupa-case  evident,  and  without  lateral  fringe. 

Pupa-case  more  or  less  marked  with  brown  or  black,  but  not  uniformly. 
With  dorsal  secretion  of  wax  from  distinct  pores  or  papilla*. 

The  secretion,  a  submarginal  series  of  brittle  more  or  less  curving 
waxen  rods. 
Pupa-case    yellowish    to  whitish,   with    broad,   longitudinal 
medio-dorsal  band  of  dark  brown;  elliptical,  0.7  by  0.43 

mm. ;  raised  on  vertical  fringe .JUchi  (53) . 

Pupa-case  greenish  white,  but  with  a  row  on  each  side  of 
more  or  less  brownish  spots;  elliptical,  0.83  by  0.57  mm. 
The  glassy  rods,  from  very  closely  set  submarginal  papillae, 

and  frecjuently  as  long  as  case  is  wide .floridensis  (54) . 

Pupa-case  with  a  longitudinal  medio-dorsal  stripe,  and  a  sub- 
marginal  area  of  varying  width,  whitish,  otherwise  brown, 
deepest  laterad  of  central  stripe;  elliptical,  0.75  by  0.52  mm. 
The  submarginal  series  of  waxen  rods  rather  short.     No 

vertical  fringe viUalm  (55). 

Pupa-case  brown  with  marginal  rim,  sutures,  and  vasiform 
orifice  transparent,  yellow,  elliptical,  0.93  by  0.6  mm.;  dor- 
sum flat,  punctate;    marginal  rim  with  a  series  of  large 

papilla? weUmanse  (45). 

The  secretion  in  part  a  submarginal  series  of  sheathed  bundles  of 
small,  curling,  white  waxen  rods,  from  distinct  groups  of  rather 
small  pores. 
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Pupa-case  with  marginal,  somewhat  wedge-ehaped,  dashes  of 
brown;  two  broad,  longitudinal,  interrupted,  ?nb-doreaI 
bands  of  brown;  subovate;  1.79  by  1.26  mm.  A  central  and 
two  lateral  longitudinal  matted  exudations  of  wax.     A  very 

high  vertical  fringe aUimmtts  (56) . 

The  secretion  a  submarginal  series  of  glassy,  curved,  waxen  rods 
from  papillae  or  pores,  and  similar  rods  more  or  less  promiscuous 
on  dorsum  from  circular  pores. 
Pupa-case  yellowish  to  whitish,  but  with  frequently  a  brown- 
ish coloration  along  dorei-meson;  elliptical ;  0.72  by  0.45  mm. 
On  the  thorax  the  pores  are  promiscuous,  but  along  abdo- 
men are  inclined  to  occur  in  longitudinal  rows.    Adults  with 

w  ings  marked  with  smoky  black rolfm  (34). 

Dorsal  secretion  when  present  in  form  of  a  whitish,  mealy  exuda- 
tion, or  in  extreme  cases  a  matted  plate  of  wax  covering  entire 
dorsum. 
Pupa-case  brown  to  brownish  black,  with  3  more  or  less  evi- 
dent transverse  stripes  of  whitish:  one  at  cephalic  end,  one 
at  middle,  and  one  at  caudal  end,  croesing  vasiform  orifice. 
Ovate,   to  broadly  elliptical,  about  1.5  mm.   long.     Case 
raised  quite  high  on  vertical  fringe  of  wax,  about  as  high  as 

one-half  width  of  case .forbmi  ( 17). 

Without  dorsal  secretion  of  wax. 

Pupa-case  yellowish  brown,  and  with  more  or  less  interrupted 
stripes  of  dark  brown  along  dorsi-meson;  oblong  to  elliptical; 
1  by  0.46  mm.  On  each  side  of  median  rounded  keel,  along 
abdomen,  are  large,  irregular,  toothed  impressions,  usually 
a  pair  to  each  s^^ment.  In  adult  male  wings  immaculate; 
eyes  divided;  antenna  with  a  long  terminal  process. 

graminieola  (21). 
"Larva  (pupa-case?)  plane  above  and  beneath ;  elevation  aboat 
one-third  the  length,  periphery  vertical;  pale  flavous;  the 
larger  individuals  with  a  conspicuous  dorsal  vitta." 

ahUilxmeus  (60). 

Pupa-case  wholly  black,  or  with  a  yellow  triangular  patch 

near  the  anterior  margin  and  a  small  spot  of  the  same  color 

near  the  posterior  margin Mruthanthi  (63). 

Pupa-case  dorsally  black,  but  with  a  very  broad  lemon-yellow 
or  whitish  marginal  area;  oval  somewhat  over  a  millimeter 
long.  Adult,  with  eyes  completely  divided;  wings  with 
suffused  dusky  spot  at  end  of  vein,  more  evident  on  cephalic 

pair aureocinctus  (6). 

Pupa-case  white,  central  region  brown,  color  extending 
cephalad  in  two  conspicuous  prongs;  each  segment  with  a 
great  number  of  black  dots.  Case  broadly  elliptical,  cephalic 
margin  truncate,  1.4  by  1.03  mm.,    with  a  short,  vertical 

fringe amnicoUi  (33). 

Pupa-case  yellow  to  smoky  brown,  darker  in  central  region, 
broadly  elliptical,  1.33  by  1  mm.  Dorsum  with  minate 
black  spots  and  a  longitudinal  row  of  depressions  on  each 
side  of  dorsi-meson,  usually  a  pair  to  each  segment.    Adults^ 

wings  with  dusky  spots pruinomu  (3). 

Pupa-case  uniformly  black. 

The  dorsal  secretion  a  submarginal  series  of  glassy,  curUng,  waxen 
rods  from  distinct  pores  or  papillae. 
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Pupa-case  ovate,  about  0.8  mm.  long.  The  glassy,  waxen  rods 
in  some  cases  almost  if  not  quite  as  long  as  case  is  wide. 
Case  with  conspicuous  vertical  fringe.  Adults  with  immacu- 
late wings,  eyes  not  completely  divided rttbartim  (35). 

The  dorsal  secretion  a  submarginal  series  of  short,  truncate,  white, 

waxy  ribbons,    with   a   more    central    secretion  of  columnar 

appearance. 

Pupa-case  shiny  black,  subelliptical,  0.92  by  0.66  nmi.     The 

submai^ginal  ribbons  extending  out  at  an  angle  of  about  45°, 

giving  appearance  of  an  elliptical  crown roronatw<  (11 ). 

Without  dorsal  secretion. 

Pupa-case  dull  black,  subelliptical,  narrowed  at  l)oth  ends,  and 
prolonged  caudad  into  a  pointed  lobe;  0.9  by  0.6  mm. 
Dorsal  disk  laiger  than  ventral,  and   the  marginal  rim  of 

wax  tubes  bent  downward  and  inward migrans  (43). 

Pupa-case  iridescent-black. 

The  dorsal  secretion  a  submarginal  series  of  glassy,  waxen  rods 
from  distinct  pores  or  papillte,  witli  a  more  mesal  secretion  of 
small,  stellate  whorls  of  white,  waxen  ribbons  in  four  longitu- 
dinal lines. 

Pupa-case  elliptical,  1.2  by  0.7  mm.;  the  submarginal  fringe 
about  one-half  width   of  case.      Adults  with  immaculate 

wings,  eyes  divided iridescens  (1). 

Pupa-case  uniformly  yellowish  or  whitish. 
Without  waxy  secretion  of  any  kind. 

Pupa-case  pale  straw  yellow,  somewhat  darker  toward  center, 
elliptical,  1.25  by  1  mm.  Mai^n  finely  and  densely  wrin- 
kled all  around,  the  wrinkles  extending  radially  inward  to 
about  one-half  the  length  to  the  middle  line,  on  the  sides. 
Vasiform  orifice  darkei*  than  surrounding  area,  unequally 

triangular pyrolse  (32). 

Pupa-case  (empty)  colorless,  oval,  0.75  mm.  long.  Margin 
radiately  striate.  Vasiform  orifice  an  elongate* I  triangle,  the 
two  sides  nearly  straight,  and  nearly  twice  as  long  as  base. 
Lingula  elongate  sub-spatulate.  No  conspicuoui*  submar- 
ginal orifices.  Adult  with  immaculate  wings;  head  and 
entire  body  deep  orange-yellow;  legs  pale  lemon  yellow. 
Eyes  jet  black,  each  one  completely  divided.  .herheHcola  (7). 
Pupa-case  whitish,  elliptical,  1  by  0.61  mm.  Flat,  marginal 
wax  tubes  evident.  Vasiform  orifice  sub-cordate  without 
corrugations;  lingula  terminating  in  sub-circular  lobe. 

tt^'phrolepidis  (66). 
E*uj)a-ca8e  yellow  to  lighter,  ovate,  narrowed  caudad;  0.81  by 
0.55  mm.     Somewhat  convex,  marginal  wax  tubes  obscure. 
Vasiform  orifice  subtriangular,  inner  lateral  margins  corru- 
gated; lingula  arrow-shaped  distally inconapicruiH  (23). 

Pupa-case  light  yellow.     Fore-wings  of  adults  with  a  dark  spot 

at  distal  end  of  vein yaungi  (64) . 

Secretion  present. 

Dorsal  secretion  a  submarginal  series  of  glassy,  curved,  waxen  rods 
from  distinct  pores  of  papillae,  and  a  more  dorsal  secretion  of 
very  long,  tapering,  curved,  waxen  rods,  in  pairs,  from  large 
circular  pores. 

Proi?,  I^,  M.  vol.  xxvii— 03 H 
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Pupa-case  yellowish,  oval  to  elliptical;  about  0.76  by  0.48  mm. 
The  submarginal  wax  tubes  rather  short  and  blunt  The 
very  long  rods  from  dorsum  occurring;  a  pair  very  close  to 
cephalic  margin,  a  pair  on  cephalic  region,  a  pair  on  tho- 
racic region;  two  pairs  on  abdominal  region;  a  pair  at  caudal 
end;  and  a  pair  just  within  margin,  from  caudo-lateral 
region.     In  adults  rostrum  reaching  nearly  to  abdomen. 

Wings  immaculate txiporariortim  (39). 

Dorsal  secretion  a  thin,  white  wax  pellicle,  to  which  is  attached  a 
submarginal  series  of  long,  glassy,  curved,  waxen  rods  from  dis- 
tinct papillie,  and  a  more  mesal  secretion  of  shorter,  similar  rods 
from  large  circular  pores. 
Pupa-case  yellow,  elliptical,  0.85  by  0.6  mm.,  raised  on  vertical 
fringe  of  white  wax.     Vasiform  orifice  with  rounded  inden- 
ture and  finger-like  process  caudad ;  lingula  with  three  lateral 
lobes  and  a  distal  lobe.     In  adults,  wings  immaculate. 

glacialU  (40). 
With  a  rather  copious,  white,  dorsal  secretion. 

Pupa-case  yellowish,  elliptical,  0.86  by  0.53  mm.,  with  a  short, 
downward  curving,  pearly  white  submarginal  secretion  of 
wax,  hiding  margin  of  case,  and  three  prominent,  more  cen- 
tral, inward-curving  columns  set  in  a  triangle.  Operculum 
considerably  broader  than  long;  lingula  spatulate,  with  two 

pairs  of  setfe  near  distal  end persex  (57). 

pergandei.    See  above. 

Pupa-case  yellow,  elliptical,  1.25  by  1  mm.,  raised  on  a  very 

short,  vertical   fringe  of  white  wax,   with  a  submarginal 

series  of  broad,  downward  curving,  pearly  white,  waxen 

ribbons,  and  ^  more  mesal  secretion  forming  a  plate  over  the 

dorsum ;  the  secretion,  as  a  whole,  covering  case .  keUoggi  ( 14) . 

Dorsal  secretion  a  variable  submarginal  series  of  glassy,  curved  rods 

from  distinct  pores  or  papillae. 

Pupa-case  yellowish,  elliptical,  0.65  by  O.i^  mm.,  raised  on 

vertical  fringe  of  white  wax.     Vasiform  orifice  with  rounded 

indenture  caudad;  lingula  four-fifths  length  of  orifice,  with 

three  pairs  of  lateral  lobes  and  a  distal  lobe.     In  adults,  wings 

immaculate variabilis  (58). 

rolfm.  See  above. 
Dorsal  secretion  a  thin,  white  wax  pellicle,  to  which  is  attached  a 
single,  submarginal  series  of  broad,  short,  glassy,  waxen  rods 
closely  appressed  to  margin ;  or  longer,  more  slender  and  tapering, 
waxen  rods  with  a  variable  number  of  very  long  rods  among 
them;  each  from  a  distinct  papilla?. 
Pupa-case  yellow,  elliptical,  0.96  by  6  mm.,  raised  on  vertical  fringe 
of  white  wax.  Vasifonn  orifice  with  rounded  indenture  and 
finger-like  process  caudad;  lingula  with  three  lateral  lobes  and 

a  distal  lobe.     In  adults,  wings  immaculate tentaculatus  (5). 

Without  dorsal  secretion. 

Pupa-case  yellow,  broadly  elliptical,  convex,  1.15  by  0.83  mm.  A 
short,  more  or  less  slanting,  fringe  all  around  of  white  wax, 
doubtless  homologous  with  vertical  fringe.  Vasiform  orifice 
broadly  ovate,  lingula  spatulate.  Dorsum  void  of  pores  and 
papillae.    In  adults,  wings  with  a  distal  dusky  spot. 

npinxoides  (59). 
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I.  ALEYRODES  IRIDESCENS,  new  species. 
Plate  XXVII,  figs.  l-2a. 

Egg. — Yellowish  brown,  slightly  curved,  unmarked;  pedicel  short 
at  one  side  of  base  on  the  convex  curve. 

Lanja, — (Stage  1.)  Size,  about  0.25  by  0.11  mm.;  elliptical;  pale 
yellow.  Dorsum  with  a  narrow,  thickened,  uncrenulated  marginal 
rim  which  bears  a  series  of  nine  pairs  of  short,  delicate  hairs  set  in 
conical  base;  three  of  these  seven  pairs  are  lateral  and  extend  from 
the  latero-cephalic  margin  about  one-half  the  length  of  larva;  the 
remaining  two  pairs  are  the  usual  caudal  and  latero-caudal  hairs; 
besides  these  there  are  five  pairs  of  long,  tapering,  hollow,  dorsal 
spines,  a  pair  on  cephalic  segment,  a  pair  on  the  meso-thorax,  a  pair 
on  the  meta-thorax,  a  pair  just  within  the  caudal  margin,  and  a  pair 
of  delicate  tubercled  hail's  caudad  of  the  cephalic  margin.  Vasiform 
orifice,  subcircular,  minute;  operculum  the  same  shape  and  filling  the 
orifice;  lingula  minute,  barely  visible  through  the  operculum. 
Mouth  parts  large,  setae  more  than  one-half  the  length  of  the  insect. 
Eye-spots  red,  divided,  the  posterior  lobe  round  and  the  larger  of  the 
two.     Legs  and  antennee  functional. 

Larva. — (Stage  2.)  Abdominal  segments  distinct  along  dorsi-meson; 
two  crescent-shaped  thickenings  in  tergum,  cephalad  of  the  vasiform 
orifice.  Lateral  hairs,  dorsal  spines,  eyespots,  legs  and  antennae  have 
disappeared.     In  other  respects  as  in  Stage  1. 

Ijirva. — (Stage  3.)  The  more  cephalic  of  the  flattened  filaments  of 
each  stellate  whorl  of  the  dorsal  exudation  much  longer  than  the 
others.     Smaller  than  the  pupa-case,  in  other  respects  the  same. 

I\q)a-ease. — Length,  1.2  mm.;  width,  0.7mm.;  elliptical,  somewhat 
narrow  caudad.  Color,  on  leaf,  under  hand  lens,  shining  black;  under 
microscope,  by  reflected  light,  it  shows  a  most  exquisite  iridescence. 
The  case  is  flat  upon  the  leaf  and  has  neither  lateral  nor  ventral  secre- 
tion, but  there  is  a  long,  downward-curving  fringe  from  a  series  of 
pores  near  the  mesal  border  within  the  marginal  rim,  made  up  of 
separate,  tapering,  transparent  rods  which  are  more  than  one-half  the 
width  of  the  case.  In  drj^  specimens  the  rods  are  often  joined  together 
at  the  base,  thus  making  a  continuous  fringe.  The  most  striking 
characteristic  of  this  species  is  the  arrangement  of  the  dorsal  exuda- 
tion in  stellate  whorls  of  filaments  or  flat  rays,  which  form  a  beautiful, 
flower-like  pattern  repeated  many  times  in  four  longitudinal,  sub- 
parallel  lines,  the  outer  pair  of  which  correspond  to  the  shape  of  case 
and  contain  twenty-four  whorls,  much  larger  than  those  of  the  inner 
lines;  the  inner  lines  have  about  twenty  whorls  each;  along  the 
abdominal  keel  the  latter  are  so  close  together  that  the  whorls  are 
massed,  fonuing  a  single  line.  Dorsum  flat,  with  a  longi-medial 
keel,  which  is  rounded  on  the  abdomen  and  shai-ply  ridged  from  th^rQ 
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cephalad  to  its  arrow-shaped  anterior  end;  between  the  keel  and  the 
marginal  rim  there  is  a  depressed,  flat  space.  Upon  the  dorsmn  there 
are  rows  of  tubercles,  or  cylindrical  papillae,  which  correspond  in 
position  with  the  stellate  whorls  of  wax.  In  the  outer  rows  there  are 
thirteen  pairs;  on  the  abdominal  keel  there  are  six  pairs,  very  close 
together;  caudo-laterad  of  these  is  another  pair;  laterad  of  the  first 
pair  of  tubercles  on  the  anterior  abdominal  segment  is  a  pair;  on  the 
metathorax  is  a  pair;  on  the  prothorax  near  the  median  line  is  a  pair, 
and  more  laterad,  near  the  cephalic  suture  is  another  pair;  on  the 
cephalic  region  there  are  two  pairs,  the  caudal  pair  more  mesad; 
between  the  vasiform  orifice  and  the  caudal  margin  of  case  there  is  a 
pair,  the  inner  borders  of  which  form  the  lateral  margins  of  the  fur- 
row. Lateral  wax  tubes,  deflexed  to  meet  the  ventral  disc,  form  a 
plainly  demarked  marginal  rim;  a  second,  and  superimposed,  row  of 
largo  wax  tubes  seem  to  show  in  specimens  which  are  partially  cleared 
in  Labarraque;  the  dorsal,  submarginal  fringe  comes  from  a  row  of 
pores  mesad  of  the  latter  tubes.  Crenulations  of  the  marginal  rim, 
regular,  minute,  and  round,  with  acute  reentrant  angles;  from  these 
thickenings  extend  mesad,  producing  a  rather  irregularly  marked  mar- 
gin. At  the  caudal  end  of  case  and  on  each  side  between  meso-  and 
meta-thorax  there  are  some  crenulations  larger  than  usual  and  altered 
in  shape;  from  these  points  on  the  margin  there  is  a  furrow  leading 
within  the  case;  here  it  widens  into  an  air-chaml^er  from  which  the 
second  and  third  pairs  of  spiracles  open.  Dorsum  between  rim  and 
outer  row  of  tubercles,  striate,  the  lines  formed  of  minute  depressions, 
mid-dorsal  area  of  case  more  or  less  marked  with  reticulated  lines; 
abdominal  segments  distinct  along  central  area. 

Thorax  and  cephalic  region  with  man}'^  transverse  ridges;  these 
include  segmental  divisions  and  outlines  of  legs;  laterad  of  the  ante- 
rior pair  of  tubercles  is  a  pair  of  small  pores,  and  another  pair  at 
the  vasiform  orifice.  The  usual  caudal,  latero-caudal,  and  cephalo- 
marginal  hairs  are  not  present.  Vasiform  orifice  broadly  ovate, 
cephalic  margin  straight,  caudal  end  broadly  rounded,  emarginate  at 
the  median  line;  laterally  there  is  a  conspicuous,  double,  marginal 
rim,  and  the  space  not  covered  by  the  operculum  is  overlaid  with 
semicircular,  heavily  chitinized  folds;  operculum  about  four-fifths 
length  of  orifice,  subovate,  distal  end  somewhat  pointed,  cephalic 
margin  not  coincident  with  that  of  orifice;  lingula  shorter  than  the 
operculum,  cylindrical  at  base,  broadly  spatulate  at  distal  portion, 
which  bears  three  lateral  lobes. 

Adnltfein(il<\ — Length  of  body,  about  1.4  mm.;  fore  wing,  1.4  by 
0.6  mm.;  hind  wing,  1.13  by  0.5  mm.;  hind  tibia,  0.43  mm.;  hind 
tarsus,  0.23;  proximal  segment,  0.15  mm;  abdomen,  pale  yellow;  head 
and  thorax,  deep  yellow;  legs,  antennie,  and  mentumduskj^;  eyes,  dark 
red,  divided,     Wings,  imm^cul^te,  cqst^^l  margin  brif^ht  yellow;  m^U 
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vein.s  al)out  seven-eighths  length  of  wing;  in  the  front  wing,  distad  of 
flexure,  the  main  vein  gradually  becomes  less  distinct;  the  basal  vein- 
let  arises  at  very  base  of  wing  and  is  short;  vein  of  hind  wing,  straight. 
Antennse  with  segment  1,  cup-shaped,  as  broad  as  long;  segment  2, 
pyriform,  slender,  bearing  a  number  of  delicate  hairs  set  in  conspicu- 
ous conical  bases;  segments  3  to  6,  inclusive,  cylindrical  and  closely 
ringed  with  minute  hairs.     Genitalia  usual. 

Mal^. — Length,  1.6  mm.;  fore  wing,  1.6  by  0.76  mm.;  hind  wing, 
1.33  by  0.56  mm.;  hind  tibia,  0.5  mm.;  hind  tarsus,  0.25  mm.;  prox- 
imal segment,  0.16  mm.  Genitalia  usual.  In  other  respects,  as  in 
the  female.  This  is  the  only  instance  where  the  author  has  found  the 
male  uniformly'  larger  than  the  female. 

Cotypes.—^o.  7084,  U.S.N.M. 

Collected  on  Rhamnm  callfornica^  UinbeUularia  calif omica^  and 
Ileteromelen  arhutifolkt^  from  the  Santa  Clara  Valley  and  the  slopes  of 
the  Santa  Cruz  Mountains;  also  on  Rhamnvs  crocea^  Arctostaphylos 
manzanita  from  King's  Mountain,  and  on  Arctostaphylos  from  the 
Yosemite  Valley.  All  the  immature  stages  are  on  the  under  sides  of 
the  leaves,  while  the  pupa-cases  are  found  frequently  on  the  upper 
sides.  In  view  of  the  fact  that  the  larvae  are  able  to  move  about  in 
their  first  stage  only,  it  is  puzzling  to  find  a  supposedly  fixed  stage 
isolated  in  this  manner. 

Eggs  were  collected  in  April  and  May,  1901,  and  again  in  Septem- 
ber and  October  of  the  same  year;  the  other  stages  within  a  week 
later.  Verified  adults  not  common,  but  a  few  were  bred  out  the  last 
week  in  April,  1902. 

2.  ALEYRODES  SPLENDENS,  new  species. 
Plate  XXXVI,  fig.  68,  and  Plate  XXXVII,  fij?.  69. 

Egg. — Size,  about  0.18  by  0.98;  dark  yellow,  unmarked,  pedicel 
long,  at  one  side  of  the  base  on  the  convex  curve. 

Larva. — (Stage  1.)  Size,  about  0.26  by  0.15  mm.;  oval,  pale  trans- 
parent yellow;  a  narrow,  solid  band  of  white  wax  around  the  margin. 
There  is  an  uncrenulated,  thickened,  marginal  rim  bearing  nine  pairs 
of  hairs  set  in  conical  bases;  of  these,  seven  pairs  are  lateral  and  reach 
from  the  cephalic  margin  about  one-half  the  distance  toward  the  caudal 
end;  the  remaining  pairs  are  the  usual  caudal  and  latero-caudal  hairs. 
Dorsum  free  from  secretion,  convex,  and  with  five  pairs  of  spines;  a 
pair  on  the  cephalic  region,  two  pairs  on  the  thorax,  and  a  pair  on  the 
abdomen,  about  midway  between  the  first  segment  and  the  vasiform 
orifice.  Abdominal  segments  barely  visible.  Vasiform  orifice  and 
operculum  as  in  pupa-case;  lingula  minute,  spatulate,  hidden  by  oper- 
culum.    Eyespots  single,  red.     Legs  and  antennae,  functional. 

Larva. — (Stage  2.)  Size,  about  0.4  by  0.27  mm. ;  elliptical;  shining, 
pale  golden  brown;  lateral  fringe  of  white,  waxen  threads,  ragged  dis- 
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tally.  Dorsum  free  from  secretion,  convex;  no  marginal  rim,  but  the 
lateral  wax  tubes  are  distinct,  crenulations  broad  and  round,  reentrant 
angles  acute.  There  are  four  pairs  of  dorsal  spines;  a  pair  that  are 
short  and  stout  on  the  cephalic  region;  two  pairs  of  long,  curved  ones 
on  the  thorax;  and  a  pair  that  are  short  and  slender  at  the  vasiform 
orifice;  caudal  and  latero-caudal  hairs,  and  vasiform  orifice  as  in  pupa- 
case.     Legs,  antennae,  and  eyespots  not  visible. 

Larva. — (Stage  3.)  Size,  about  0.6  by  0.46  mm.;  elliptical;  under 
hand  lens,  shining  brown-black;  under  microscope  by  transmitted 
light,  smoky-brown  with  darker  spots  on  outer  part,  the  abdominai 
segments  outlined  with  dark  brown  and  each  with  many  minute, 
transparent  dots.  Central  dorsum  very  convex,  no  niarginal  rim,  but 
the  flutings  of  the  lateral  wax  tubes  are  very  prominent  nearly  to  the 
body  sutures,  the  margin  is  crenulated,  incisions  deep  and  acute,  the 
ends  of  the  tubes  rounded  distally.  Spines  as  in  stage  2,  but  short. 
Lateral  fringe  of  wax  rods  somewhat  overlaid  with  flocculent  wax. 
Caudal  and  latero-caudal  hairs,  and  vasiform  orifice  as  in  pupa-case. 
Legs,  antennae,  and  eyespots  not  evident. 

Pupa-case. — Size,  about  0.9  by  0.6  mm.;  oval.  Color,  under  hand 
lens,  shining  black;  under  microscope,  deep  brown,  lighted  by  a  nar- 
row, submarginal,  oval  stripe  of  semitransparent  yellow;  there  are 
also  two  wedge-shaped,  semitransparent  places  on  the  cephalic  region, 
through  which  the  red  coloring  of  the  eyespots  show,  and  a  pair  of 
small,  circular  spaces  on  the  third  and  fourth  segments  of  the  abdo- 
men. The  copious,  asbestiform,  lateral  fringe  of  white  wax  may 
extend  out  on  leaf  to  more  than  the  width  of  case;  basally  it  is  con- 
tinuous, distally  ragged,  and  of  unequal  lengths.  The  similar  dot*sal 
secretion  forms  a  second  fringe  which  rises  perpendicularly  to  a  consid- 
erable height  above  the  dorsum  and  then  curves  outward  and  down- 
ward— sometimes  the  ends  curl  under,  making  a  roll;  central  dorsmn 
free  from  secretion.  Dorsum  very  convex,  body  sutures  prominent; 
lateral  wax  tubes  well  developed,  deflexed  to  ventral  disk,  making  a 
vertical,  rather  high,  marginal  rim,  which  is  narrowed  at  the  caudal 
end  of  case;  crenulations  rounded  distally,  incisions  deep,  reentrant 
angles  acute;  mesad  of  the  ends  of  the  wax  tubes  is  a  row  of  small 
openings,  one  on  the  convex  side  of  each  tube.  Dorsum  with  a  longi- 
medial  keel,  crossed  by  a  deep,  transverse  furrow  on  the  thorax,  on 
which  are  two  pairs  of  small  pores.  The  cephalo-marginal,  latero- 
caudal,  and  caudal  hairs  are  present,  the  latter  longer  than  usual. 
Vasiform  orifice  small,  subcircular,  with  cephalic  margin  almost 
straight;  operculum  relatively  the  same  shape  and  size,  filling  the  ori- 
fice; lingula  obscured.  On  the  venti'al  surface  the  reduced  legs  are 
evident;  no  trace  of  antennae. 

Admits. — Unknown. 

Cotypes.—^o.  7085,  U.S.N. M. 
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This  species  is  not  common  where  collecting  has  been  done  by  the 
author.  It  was  foimd  in  April  and  May,  1902,  on  campus  of  Leland 
Stanford  Junior  University,  on  the  under  sides  of  leaves  from  Rharn- 
nu8  califomica^  together  with  A.  iridesccnn  and  A.  wdlriuinse.  In  July, 
1902,  the  author  collected  a  number  of  pupa-cases  on  an  unnamed  man- 
zanita  in  the  Yosemite  Valley;  in  the  latter  place  the  species  was 
much  more  numerous. 

3.  ALBYRODES   PRUINOSUS,  new  species. 
Plates  XXXIII-XXXIV,  figs.  40->55. 

Egg, — Yellow-brown  in  color;  subpyriform,  pointed  at  base,  which 
is  prolonged  into  a  long  stalk;  chorion  firm. 

Late  embryo,-— {ys\\Jt)Sxi  the  eggshell.)  Color  yellow,  eyespots  red, 
divided,  the  smaller  of  each  pair  round,  more  latei-al  and  anterior;  the 
larger  lobe  not  so  definite  in  shape.  Near  the  basal  part  of  egg  there 
is  a  broad,  irregular,  orange-colored  mass  which  extends  almost  the 
width  of  the  shell;  anteriorly  it  is  divided  into  two  rounded  lobes; 
this  mass  corresponds  to  the  visceral  glands  seen  in  the  larvae.  Lin- 
gula  distinct,  agrees  with  older  specimens.  The  anterior  pair  of  legs 
readily  made  out. 

Lai'va, — (Stage  1.)  Size,  0.4  by  0.23  nun.;  subelliptical,  slightly 
pointed  caudad;  color,  whitish  yellow;  lateral  fringe  about  one-third 
the  width  of  larva,  continuous  at  base  but  distally  divided  into  irregu- 
lar plates.  Dorsum  free  from  wax,  very  convex,  marginal  crenula- 
tions  shallow  and  regularly  rounded;  lateral  margins  with  seven  pairs 
of  long,  delicate,  equally  spaced  hairs,  which  begin  at  cephalic  margin 
and  extend  about  two-thirds  of  the  distance  toward  the  c*audal  end; 
the  caudal  and  latero-caudal  hairs  are  very  long,  and  between  them  is 
a  third  pair  of  short  hairs.  Vasiform  ortice  broadly  ovate,  nearly  as 
wide  as  long,  lateral  margins  straight,  apex  truncate  at  latero-cephalic 
margin;  operculum  similar  in  shape,  not  quite  one-half  as  long  as 
orfice,  with  a  pair  of  spines  on  the  free,  distal  end;  lingula  spatulate, 
nearly  or  quite  as  long  as  the  orifice,  usually  protruded  and  dorsally 
recurved;  dorsum  convex  and  densely  covered  with  minute,  blunt 
spines,  or  tubes,  and  with  a  series  of  hairs  which  are  much  longer 
than  usual  on  the  lateral  and  caudal  margins;  near  the  apex  and 
attached  to  the  ventral  surface  is  a  pair  of  conspicuously  broad  and 
long  spines;  these  are  usually  sickle-shaped  and  curved  toward  each 
other;  on  the  lateral  margins  is  a  pair  of  spines  similar  to  the  sub- 
apical  ones,  while  on  the  apex  is  a  pair  of  blunt  tubes  and  a  pair  of 
long  hail's  (Plate  XXXIII,  figs.  46-47).  The  abdominal  sutures  are 
distinct  along  the  dorsi-meson,  the  posterior  ones  reflexed  caudad. 
Eyespots  large  and  bright  red.     Legs  and  antennae  functional. 

Larva. — Size,  0.53  by  0.35  mm.;  color  a  pale  dusky  brown;  abdom- 
inal segments  distinct  along  the  central  dorsum.     Lateral  hairs,  legs. 
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and  antennae  have  disappeared  from  view,  and  the  moutbparts  are 
much  smaher.     In  other  respects  as  in  stage  1. 

Pupa-case. — Size,  1.33  by  1  mm.;  broadly  elliptical,  very  convex, 
slightly  narrower  at  the  cephalic  region;  caudal  end  truncate,  emar- 
ginate,  and  bent  abruptly  to  the  leaf.  Color  smoky  brown,  sometimes 
yellow,  darker  over  the  developing  pupa  or  parasite;  leg  outlines  con- 
spicuous. The  entire  dorsum  is  rugose,  and  marked  with  more  or 
less  radially  arranged  thickenings  or  reticulations,  which  show  as 
minute,  blackish  dots;  on  each  segment  from  the  vasiform  orifice  to 
the  mouthpart*j  there  are  two  parallel  rows  of  depressions  of  irregular 
outline,  bounded  cephalad  by  the  margin  of  the  preceding  segment 
Case  very  convex  and  with  a  medio-dorsal  keel;  there  is  neither  dor- 
sal nor  lateral  secretion,  and  the  vertical  fringe  is  very  short.  The 
marginal  rim  is  lacking,  and  the  wax  tubes  are  not  evident  except  at 
extreme  margin,  crenulatious  shallow  and  irregular;  abdominal  su- 
tures conspicuous,  the  posterior  ones  reflexed  caudad.  The  cephalo- 
marginal  hairs  are  minute,  the  caudal  and  latero-caudal  hairs  are 
present,  but  their  relative  lengths  are  reversed,  the  latero-caudal  being 
much  the  longer.  Just  within  the  caudal  margin  is  a  pair  of  short, 
delicate  hairs,  and  a  similar  pair  is  found  at  vasiform  orifice.  Scat- 
tered over  the  dorsum  are  a  number  of  small  pores.  Vasiform  orifice 
outlined  by  a  dark  rim;  subovate  almost  as  broad  as  long,  the  distal 
end  bluntly  rounded,  lateml  margins  with  corrugations,  or  folds, 
extending downwai-d  and  inward;  operculum  one-half  length  of  orifice, 
sub-semielliptical,  cephalic  margin  straight,  caudal  end  usually  trun- 
cate but  occasionally  rounded  and  somewhat  pointed;  color  brown; 
dorsal  surface  covered  with  closely  set,  minute  hairs;  lingula  nearly 
the  length  of  orifice,  cylindrical,  the  distill  two-fifths  somewhat  enlarged 
and  arrow-shaped,  thickly  setose,  and  terminating  in  two  straight 
setae,  which  reach  beyond  the  caudal  end  of  orifice;  a  pair  of  setae  is 
also  found  on  the  lateral  margins.  Cephalad  of  the  orifice  is  a  thick- 
ened prolongation  of  the  outline  of  the  lingula,  which  reaches  nearly 
to  the  two  crescent-shaped  thickenings  in  tergum,  and  caudad  a  narrow 
furrow  extends  from  orifice  to  margin  of  case.  Rudimentary  legs 
distinct  on  the  ventral  surface.  Eyespots  divided,  the  anterior  lobe 
smaller,  color  bright  red. 

Adult  female, — Length  of  body,  1.8  mm.;  fore-wing,  1.7  by  0.8 
mm.;  hind  wing,  1,6  by  0.6  mm.;  hind  tarsus,  0.25;  color,  yellow 
with  strongly  chitinized  places  which  make  brown  markings;  segmejit 
1  of  abdomen  has  three  longitudinal  stripes;  between  segments  1  and 
2,  on  line  of  suture,  there  is  a  transverse  stripe;  segment  2  has  two 
lateral  longitudinal  curved  bands  the  length  of  segment,  between 
these  are  two  sub-crescent-shaped,  lighter  colored  patches,  not  as  long 
as  the  lateml  bands,  with  concave  side  of  the  crescents  toward  the 
median  line;  segments  3  and  4  have  each  two  broad,  transverse  bands 


Digitized  by  VjOOQIC 


HO.  1362.  aleyhodids  of  California— bemis.  493 


nearly  their  width,  these  are  not  continuous  on  median  line;  segments 
5  and  7  have  transverse  bands  as  wide  as  the  segments;  from  seg- 
ments 3  to  7,  inclusive,  the  transverse  bands  become  gradually  longer; 
from  segment  7  to  genitalia,  and  surrounding  the  vasiform  orifice,  is 
a  subcircular,  broad  band  which  is  narrow  cephalad  of  the  orifice  and 
much  wider  caudad  of  it;  on  the  venter  or  latero-venter,  there  is  a 
longitudinal  stripe  on  segments  4  and  5,  which  are  here  curved  con- 
spicuously both  cephalad  and  caudad,  making  the  lateral  ends  of  the 
segments  very  much  wider  than  in  central  dorsum.  On  venter  there 
is  a  broad  subcircular  band  which  surrounds  the  latero-ventral  parts 
of  base  of  genitalia;  at  the  caudal  end  cephalad  of  this  are  two  tmns- 
verse  dashes  of  brown.  Thorax  with  transverse  bands  on  each  seg- 
ment. Head  also  strongly  marked.  Legs,  antennas,  and  mentum 
dusky  and  marked.  Operculum  and  lingula  brown,  densely  setose. 
The  eyes  are  red  and  divided,  the  lobes  subrectangular  and  separated 
by  a  wedge-shaped  space,  which  in  the  live  insects  is  covered  with 
white  granules  of  wax;  ocelli  conspicuous.  Fore- wing  with  two  dusky 
spots;  one,  a  narrow  band  on  the  anal  side  at  flexure,  the  other  larger 
at  and  including  the  apex  of  vein  which  is  here  curved  toward  the 
anal  margin;  basal  veinlet  arises  near  the  base  of  main  vein  and  is 
short;  there  is  a  long,  oblique  anal  fold  which  reaches  nearly  to  the 
margin;  hindwing  with  but  one  dusky  patch,  this  at  and  including 
the  apex  of  vein.  Antennse  about  0.5  mm.  long;  segment  1,  cup- 
shaped;  segment  2,  pyriform;  segments  3  to  7,  inclusive,  subcylindri- 
cal,  closely  ringed  with  minute  hairs;  segment  7,  with  finger-like 
process  and  hair  at  tip.  Mentum  with  apex  dark  brown,  median 
segment  the  shortest.     Genitalia  ordinary. 

Male. — Length  of  body,  1.7  mm.;  fore-wing,  1.7  by  0.7  mm.;  hind 
wing,  1.6  by  0.6  mm.;  the  latero-ventral,  longitudinal  stripe  of  brown 
extends  from  the  middle  of  the  second  segment  partly  through  the 
seventh  segment,  from  it  toward  venter  the  segments  are  outlined  by 
dark  stripes.     Genitalia  ordinary.     In  other  respects  as  in  the  female. 

Coti/pes.—'So.  7086,  U.S.N.M. 

Collected  on  Heteromdeis  arbutifolia  by  Mr.  Eldward  Ehrhorn,  at 
Avalon,  Catalina  Islands,  Southern  California;  and  by  the  auther  on 
campus,  Leland  Stanford  Junior  University.  The  specimens  were 
found  on  the  under  side  of  the  leaves  massed  in  large  numbers,  and 
together  with  the  leaves  were  very  thickly  coated  with  granules  of 
white  wax,  which  readily  dissolved  in  alcohol.  The  pupa-case^  were 
conspicuously  purplish  in  color  when  in  situ.  From  April  16  to  May 
16,  1902,  the  adults  were  seen  emerging  from  the  pupa-cases  in  great 
numbers  and  depositing  their  eggs.  Many  of  the  leaves  were  incrusted 
with  the  immature  forms  and  as  a  consequence  were  bent  and  dry. 
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4.  ALEYRODES  AEPIM  Goldi. 
Aleyrodes  aepim  Goldi,  Mittheil.  Schweitz.  entom.  Gesellsch.,  VII,  1886,  p.  250. 
On  Manihot pahnata  (''Aepim,"  '' Mandioca  doce '')  Rio  de  Janeiro. 

5.  ALEYRODES  TENTACULATUS,  new  species. 
Plate  XXXI,  fig.  26-30a. 

Lm^n, — (Described  from  moult).  Size,  0.3  by  0.16  mm.;  thin, 
transparent  and  white;  elliptical;  the  dorsum  free  from  pores  and 
papillae;  there  is  a  pair  of  long,  curved  setae  on  the  caudal  margin  and 
a  pair  of  shorter  ones  on  the  latero-cephalic  margin  of  the  operculum. 
Lingula  a.s  long  as  orifice,  spatulate  and  enlarged  distally;  the  lateral 
margins  show  faint  traces  of  the  three  lateral  lobes  and  the  terminal 
lobe  characteristic  of  the  pupal  stage. 

Lar^'a, — Size,  0.4  by  0.23  mm.;  elliptical,  whitish  yellow,  thin  and 
semi-transparent;  the  dorsum  hasneither  pores  nor  papilla?  and  is  void 
of  all  secretion;  caudal  margin  bears  a  pair  of  long,  curved  spines  set 
in  conspicuous,  tubercled  bases;  antenna?  minute,  slender,  and  with  a 
notch  near  the  tip.     In  other  respects  as  in  pupa-case. 

Pxipa-castK — Size  varies  from  0.83  b}^  0.56  mm.  to  0.96  by  0.7  mm.; 
elliptical,  narrowed  at  thoracic  region  and  tapering  somewhat  to  the 
cephalic  margin;  caudad  the  case  narrows  more  abruptly,  and  the 
caudal  end  is  somewhat  emarginate  to  meet  the  furrow  which  extends 
from  it  to  the  vasiform  orifice;  color  yellow,  sometimes  brown  from 
the  presence  of  fungus  or  a  parasite;  the  empty  case  is  a  white,  semi- 
transparent  film.  There  is  no  lateral  fringe,  but  the  case  rests  upon  a 
rather  high,  vertical,  ventral  fringe  of  coalesced,  white  wax  rods;  the 
dorsal  secretion  is  a  submarginal  series  of  separate,  glassy,  white  wax 
rods,  which  arc  short,  taj)enng,  and  flattened  somewhat,  as  they  are 
closely  appressed  to  the  margin  of  case,  or  it  is  composed  of  a 
series  of  longer  and  more  slender  rods,  interspersed  with  very  much 
longer  and  stouter  similar  wax  rods;  this  latter  type  is  not  appressed 
to  the  margin  of  case,  but  bends  downward  slightly  toward  the  leaf. 
The  dorsum  is  convex  and  marked  with  more  or  less  radially  arranged 
thickenings,  or  reticulations;  sutures  distinct  nearly,  or  quite,  to  the 
marginal  rim,  thoraco-abdominal  one  sinuate,  posterior  ones  of  abdo- 
men strongly  reflexed  caudad.  There  is  a  well-defined  marginal  rim, 
within  which  is  a  single,  usually  regular,  row  of  about  one  hundred 
closely  set,  large,  conical  papillae,  which  have  a  diameter  of  nearly  the 
width  of  the  rim.  Scattered  among  the  papilla?,  and  mesad  of  them, 
are  three  rather  definitely  arranged  rows  of  small  pores;  besides  these 
there  is  a  longitudinal  row  on  each  side  of  the  dorsi-meson  from  the 
vasiform  orifice  cephalad,  with  a  pair  to  each  segment  on  the  abdomen; 
this  same  order  seems  to  obtain  also  on  the  thorax,  but  the  segments 
are  not  well  enough  defined  to  verify  it;  many  small  pores  are  also 
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scattered  over  the  entire  dorsum.  The  marglDal  crenulations  are 
rounded  and  have  acute  reentrant  angles;  at  the  caudal  margin,  on  a 
line  with  the  furrow,  the  crenulations  are  pointed  and  closely  crowded 
together.  There  is  a  pair  of  short,  tapering  hairs  cephalo-laterad  of 
the  vastform  orifice,  the  usual  latero-caudal  hairs  are  short,  delicate, 
and  set  in  tubercled  bases,  but  the  conspicuous  caudal  spines,  usually 
found  in  Aleyrodids  of  this  type,  were  not  present  in  any  of  the 
numerous  specimens  examined.  Within  the  abdomen  are  two  large, 
orange-colored  visceral  glands.  Vasiform  orifice  broadly  conical, 
bounded  dorsally  by  a  dark  raised  rim,  its  inner  lateral  and  caudal 
margins  with  conspicuous  corrugations  or  folds,  extending  downward 
and  inward;  caudal  end  emarginate  and  with  a  median  lobe  or  process; 
operculum  subovate,  more  than  one-half  length  of  orifice;  dorsum  con- 
vex and  covered  with  minute  hairs;  lingula  well  developed,  spatulate, 
about  two-thirds  as  long  as  the  orifice,  distal  portion  with  three  pairs 
of  lateral  lobes  and  a  terminal  emarginate  lobe;  on  each  side,  in  the 
angle  between  the  distal  lateral  and  the  apical  lobe,  there  is  a  long  seta 
which  projects  caudad  beyond  the  orifice,  the  entire  organ  densely 
setose;  cephalad  the  outline  is  prolonged  to  the  two  pairs  of  crescent- 
shaped  thickenings  in  the  tegument  of  dorsum,  which  are  more  strongly 
chitinized  and  darker  colored  than  usual.  On  the  ventral  surface  the 
rudimentary  legs  are  evident,  but  no  trace  of  the  antenna;  can  be  seen. 
Eyespots  dark  red,  divided  into  two  round  lobes. 

Late  pupa.  (Male  dissected  from  pupa-case).  Abdomen  pale 
yellow;  head  and  thorax  pale  dusky-brown;  legs  and  antenna;  white; 
wings  immaculate;  eyes  black  and  constricted,  very  broad;  antennae 
four-segmented;  segment  one,  cup-shaped,  broader  than  long;  segment 
two,  pyriform,  densely  setose,  with  stout  hairs  scattered  over  it;  seg- 
ment three,  subcylindrical,  very  long  and  narrow,  insertion  with  seg- 
ment two  very  slender;  central  part  somewhat  constricted;  near  the 
distal  end  there  is  a  stout  mther  blunt  spine;  segment  four,  closely 
ringed  with  minute  hairs.  Mentum  very  long,  dusky-brown;  apex 
darker.  Wings  too  crumpled  to  describe  in  detail.  Abdomen  with 
two,  large,  orange-colored  glands.     Genitalia  ordinary. 

Adult  female. — Body  too  distoi*ted  to  measure  accurately;  fore  wing, 
1.3  by  0.6  mm.;  hind  wing,  0.9  by  0.5  mm.  Forewlng  with  one 
rather  large  dusky  spot  at  and  including  end  of  main  vein;  basal  vein- 
let  arising  at  some  distance  from  the  base  of  the  wing;  main  vein  with 
but  a  single  flexure  and  not  curved  at  apex;  hind  wing  with  dusky  spot 
as  in  forewing,  vein  straight;  abdomen  pale  yellow,  head  and  throax 
darker;  eyes  large,  reniform,  by  transmitted  light,  brown-black; 
antennae  usual,  segment  seven  without  notch  and  with  an  apical  hair. 
Genitalia  ordinary. 

The  dusky  spot  on  wings  which  is  present  in  the  adult,  but  not  seen 
in  the  late  pupa,  may  need  the  action  of  the  air  to  render  it  visible. 
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Cotype^,—^o.  7087,  U.S.N.M. 

Specimens  have  been  found  on  the  leaver;  of  Querem  denMijlz/ra  and 
Quercus  agrtybllatogethev  with  A.  conmatn^  and  A,  gelutinomis;  also  on 
Clematis  Ugnsticifolia^  Opvlaster  capitatus^  Lonicera  invofnvrataj  and 
Rhus  diversiloha;  the  latter  shrub  was  examined  in  Alameda  during 
the  last  week  in  August,  1901,  many  adults  were  flying  around  and 
resting  upon  it,  but  as  there  were  other  species  of  pupa-cases  upon  the 
adjacent  food  plants,  it  was  deemed  best  not  to  assume  that  the  adults 
were  A.  tentaeida.  From  the  pupa-cases  which  were  isolated,  only  the 
one  female  from  which  description  was  made,  was  bred  out;  also  there 
was  but  one  pupa-case  found  upon  which  there  was  a  moult,  although 
pupa-cases  have  been  found  at  all  seasons  during  a  year.  This  species 
is  rather  common  but  not  plentiful,  seldom  more  than  two  being  found 
upon  a  leaf. 

6.  ALEYRODES  AUREOCINCTUS  (CockcreU). 
Aleyrodes  aureodnda  Cockerell,  Ju.  N.  Y.  Ent  Soc,  1897,  p.  42. 
On  AquiUgia^  Organ  Mountains,  New  Mexico. 

7.  ALEYRODES  BERBERICOLA  CockereU. 

Aleyrodm  herhericola  Cockerell,  Jn.  N.  Y.  Ent.  Soc.,  1896,  p.  207. 

On  a  shrubby  Berber! h^  Mescalero  Reservation,  Tularosa  Creek, 
New  Mexico. 

8.  ALEYRODES  CITRI  RUey  and  Howard. 
Aleyrodes  citri  Riley  and  Howard,  Insect  Life,  V  (1893),  pp.  219-226. 

Food  plants:  Orange,  Mdia  azederach^  Vifmrfium  nudum^  Cape  Jas- 
samine,  and  occasionally  on  Querciu<  aquatien,  Florida,  Louisiana,  and 
greenhouses  generally. 

9.  ALEYRODES  COCKERELLI  von  Ihering. 

Aleyrodes  cockerelli  von  Ihering,  **08  Piolhos  Vegetaes  do  Brazil."     Revis^tado 
Museu  Paulisto,  N.  H.,  1897,  p.  393. 

On  Baccha/ris pau€ifloi<eul^)sa^  SEo  Paulo,  Brazil, 
zo.  ALEYRODES  CORNI  Haldeman. 

Aleyrodes  comi  Haldeman,  Am.  Jn.  of  Sci.  and  Arts,  IX  (1850),  p.  109.— Sir;- 
NORET,  Ann.  de  la  Soc.  Entom.  de  France,  Dec.,  1867,  p.  398. 

"Size  and  general  appearance  of  A,  abutUonea;  body  pale  flaTous; 
eyes  black;  wings  pure  white,  without  bands.  Pennsylvania  in  Sep- 
tember and  October;  the  larva  and  imago  on  the  inferior  surface  oi 
the  leaves  of  Cormis  ammnum, 

''Larva  flavous,  the  disk  of  the  larger  individuals  dark  brown;  the 
margin  is  ciliate  with  white.  A  great  man\^  are  destroyed  in  the  larva 
state  bv  Amitm  comi  Hald.'' 
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IX.  ALEYRODES  CORONATUS  ( Quaint ance. ) 
Plate  XXVIII,  fig.  9. 

For  further  description  see  reference.  Only  those  stages  not 
included  by  Quaintance,  m  his  paper  already  referred  to,  or  variations 
from  his  description,  will  be  given  here. 

Larva.— {^fust  from  egg,  April  19,  1901.)  Size,  0.38  by  0.16  mm.; 
elliptical;  semitransparent  white;  neither  dorsal  nor  lateral  secretion; 
dorsum  convex  and  with  a  distinct  noncrenulated,  marginal  rim,  bear- 
ing from  seven  to  nine  pairs  of  delicate,  lateral  hairs,  which  extend 
from  the  latero-cephalic  margin  about  one-half  the  distance  to  the 
caudal  end;  the  usual  caudal  and  latero-caudal  hairs  are  present  and 
are  relatively  long,  and  there  is  a  pair  of  shorter  ones  at  the  vasiform 
orifice.  Abdominal  sutures  distinct  to  the  marginal  rim.  Vasiform 
orifice  prominent,  subcircular;  operculum  short,  lingula  obscured  by 
it.  Eye-spots  large,  single,  bright  red.  Legs  and  antennae  functional, 
the  former  with  digitule-like  hairs  on  tarsi. 

As  the  larva?  grow  older  they  become  flatter,  except  along  the  dorsi- 
meson.  There  is  much  variation  in  the  lateral  secretion,  which  is  as 
great  among  larva?  of  the  same  stage  as  in  different  stages;  this  fringe 
may  be  entirely  wanting,  some  specimens  have  only  a  narrow  band  of 
solid  wax  closely  appressed  to  the  margin,  others  a  narrow  fringe  of 
separate,  glassy  rods  set  far  apart,  while  still  others  have  a  fringe  one- 
half  the  width  of  dorsum,  made  up  of  separate  rods  of  transparent, 
white  wax,  which  taper  to  a  point  and  are  twisted,  or  even  coiled 
upon  themselves,  in  various  directions. 

/Vy>«-t'a«ef. —Size  variable,  0.9  by  0.67  mm.  to  1.1  by  0.9  mm.;  with 
a  few  exceptions  these  cases  are  surrounded  by  a  broad  sloping  ring 
of  gelatinous  substance;  this  secretion  melts  when  heated,  but  rehard- 
ens  as  soon  as  it  begins  to  cool  and  is  difficult  to  remove;  xylol,  or 
absolute  alcohol,  does  not  entirely  dissolve  it  unless  the  cases  are  cov- 
ered for  some  time;  the  dorsal  wax  can  lie  brushed  off,  and  is  quickly 
melted  in  hot  water  or  weak  alcohol.  There  are  three  pencils  of 
opaque,  white  wax  lying  upon  the  gelatinous  mass  and  extending  to 
its  disttd  margin.  One  of  these  is  from  the  median  line  of  the  caudal 
margin,  the  other  two  are  from  the  meso- thorax  and  extend  almost  at 
right  angles  from  the  case;  these  pencils  are  very  conspicuous,  and 
have  l)een  found  on  every  perfect  specimen  examined.  On  the  dorsum 
of  specimens  which  have  been  partially  cleared  in  caustic  potash  there 
are  many  pores  which  vary  in  size  with  the  amount  of  clearing. 
Around  the  case  is  a  single,  equally  spaced  submarginal  row;  mesad 
of  this  row  there  are  scattered,  single,  larger  ones;  on  the  cephalic 
region  there  is  a  transverse  row  of  eight  pores;  caudad  of  these  is  a 
pair,  one  pore  on  e^h  side  of  the  dorsi-meson;  on  the  meta- thorax 
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there  are  two  transverse  lines,  each  containing  six  pores,  and  latero- 
cephalad  of  these  are  two  pairs;  on  the  abdomen,  each  side  of  the  dor- 
sal keel,  are  two  longitudinal  rows  of  pores,  the  inner  row  of  six  and 
the  outer  with  five;  on  the  second  abdominal  segment  there  is  an 
additional  pore  on  each  side,  thus  making  a  transverse  row  of  six 
pores  instead  of  the  usual  number. 

Adult  female, — (Bred  from  pupa-case.)  Length  of  body,  1.1  ram.; 
fore  wing,  1.05  by  0.65  mm. ;  hind  tibia,  0.4  mm. ;  hind  tarsus,  0.2  mm. 
Abdomen  whitish  yellow,  head  and  thorax  darker,  legs  and  antennsB 
white;  wings  immaculate,  main  veins  to  apex;  in  the  fore  wing  the 
flexure  is  very  slight  and  the  veinlet  arises  near  the  base  of  the  wing; 
between  the  veinlet  and  the  anal  margin  there  is  a  conspicuous,  oblique 
fold;  in  the  hind  wing  the  vein  is  straight.  Antennae,  length  formula, 
8-7-5-6-4;  segment  one,  short,  about  as  long  as  broad,  cup-shaped; 
segment  two,  pyriform,  densely  setose  and  with  a  number  of  short 
spines  set  in  tubercled  bases.     Genitalia  usual. 

Aleyrodes  cifvonaUis  has  been  found  in  varying  numbers  upon  every 
live  oak  examined  and  is  widely  distributed  in  California,  specimens 
having  been  received  from  San  Diego  to  Mendocino  counties.  It  seems 
to  be  more  liable  to  the  attack  of  fungus  than  any  other  species  which 
has  been  under  observation;  material  from  widely  separated  localities 
and  from  different  hosts,  suffering  equally.  Frequently  the  leaves 
are  so  thickly  covered  with  the  immature  forms  that  a  solid  crust  is 
made  upon  the  underside;  such  leaves  are  abnormally  small,  paler  in 
color,  and  curled;  sometimes  only  individual  leaves  on  a  tree  are  in 
this  condition,  and  again  all  are  infested,  and  the  tree  is  stunted. 

Collected  on  the  live  oak  {Quet'ciis  agHfolid)  by  Mr.  Edward  M. 
Ehrhorn  at  San  Jacinto  and  the  Santa  Catalina  Islands,  southern  Califor- 
nia; by  Mr.  James  McMurphy  at  Albion  Kidge,  Mendocino  County; 
and  by  the  author  in  San  Ramon  Valley,  Santa  Clara  Valley,  Golden 
Gate  Park,  and  in  Alameda  Count}'^  in  various  places.  Also  collected  by 
Mr.  G.  H.  Coleman  on  the  tan-bark  oak  {Qiiercus  denrnflora)^  at  the 
head  of  the  Big  River  Canyon,  Mendocino  County,  June  6, 1901;  and 
by  the  author  on  the  same  host  plant,  fi'om  the  slopes  and  ridges  of 
the  Santa  Cruz  and  Sierra  Morena  Ranges.  This  same  species  has  also 
been  found  on  Ileteromeles  arbutt folia  and  Arbutus  inemiesil  on  Kings 
Mountain,  and  in  the  Santa  Clai-a  Valley.  The  madrones  along  the 
roads  leading  from  the  San  Ramon  Valley  to  Hay  wards,  Contra  Costa 
County,  were  carefully  examined  in  1901,  but  this  species  was  not 
found  upon  them;  also  collected  by  the  author  on  the  leaves  of  Qu^rcm 
chrysoleplrH  in  the  Yosemite  Valley,  in  July,  1902. 

12.  ALEYRODES  ERIGERONTIS  MaskeU. 

Aleyrodes  erigerontw  Maskell,  Trans.  N.  Z.  Inst.,  1895,  p.  429;  Entom.  News, 
VII,  p.  247. 

On  an  Erigeron^  Escalon,  Mexico. 
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13.  ALEYRODES  FILICIUM  Goldi. 

Aleyrodea  jUidum  Goldi,  Mittheil,  Schweitz.   Entom.  Gesellsch.,  VII   (1886), 
p.  247;  Knt.  Mo.  Mag.,  1891,  p.  44. 

On  Aspleniujn  cuneatum  and  other  Brazilian  ferns,  in  the  botanic 
garden  at  Rio  de  Janeiro;  also  on  Oleandra  articulata  and  IHerU  quad- 
rlaurita  in  the  fern  house,  Kew  Gardens. 

14.  ALEYRODES  KELLOGGI,  new  species. 
Plate  XXIX,  figs.  13-16. 

Egg. — Size,  0.2  by  0.09  mm.;  yellowish,  unmarked,  pedicel  short, 
at  one  side  of  base.  The  empty  shells  arc  dark  brown  and  much 
crumpled. 

Liirva. — (Stage  1.)  Size,  0.3  by  0.1  mm.;  elliptical;  margin  with 
a  narrow  band  of  white  wax;  color,  semitransparent  white.  Dorsum 
free  from  secretion,,  convex,  lateral  margins  with  pairs  of  short  hairs 
set  in  conical  bases;  besides  these,  there  are  the  usual  caudal  and 
latero-caudal  hairs,  which  are  conspicuously  long.  Abdominal  seg- 
ments distinct.  Vasiform  orifice  as  in  pupa-case.  Antennae  and  legs 
functional,  the  latter  with  long,  digitule-like  hairs. 

Larva. — (Stage  2.)  Size,  0.4  by  0.25  mm.;  elliptical;  the  dorsal 
secretion  a  submarginal,  flat  fringe,  continuous  at  base  but  distally 
separated  into  irregular  plates.  Abdominal  segments  distinct,  rounded 
along  the  dorsi-meson  into  a  keel,  crenulations  of  margin  broad  and 
shallow.  Vasiform  orifice  subcordate;  operculum  short,  subsemi- 
elliptical;  dorsum  setose;  anterior  margin  straight,  distal  end  with 
two  conspicuous  hairs  on  the  lateral  angles;  lingula  short,  projecting 
be^^ond  the  operculum,  strap-shaped,  distal  part  covered  with  hairs. 
Reduced  legs  and  antennae  evident.     Eye-spots  small  and  dark  red. 

Pupa-ca^e. — Size,  1.3  by  0.87  mm.;  broadly  elliptical,  narrowed 
cephalad;  color,  pale  yellow;  the  central  region  darker.  There  is  no 
lateral  fringe;  the  case  is  raised  some  distance  from  the  leaf  upon  a 
vertical,  ventral  fringe  of  coalesced,  white  wax  rods  and  covered  by 
the  dorsal  secretion  with  the  exception  of  the  vasiform  orifice;  this  secre- 
tion consists  of  a  central  shell  of  thick,  porous,  pearly  white  wax,  and  a 
submarginal  series  of  broad,  opaque,  white  ribbons,  which  are  irregular 
in  width  and  raised  into  a  high-arching,  curved  fringe,  which  entirely 
covers  the  margin  of  the  case  and,  in  many  specimens,  is  curled  under 
itself,  making  a  roll.  The  ribbons  are  made  up  of  from  two  to  four 
thin  sheets  of  wax  closely  appressed  to  each  other;  the  different  layers 
in  each  ribbon  may  come  from  separate  sets  of  wax-secreting  tubes; 
this  seems  extremely  probable,  as  the  yellow  color  of  the  case  shows 
at  the  base  between  the  sheets.  The  wax  around  the  vasiform  orifice 
is  raised  above  the  dorsal  shell  and  forms  a  concave  rim  which  meets 
the  caudal  ribbon  and  incloses  the  orifice.     In  nearly  all  the  specimen3 
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the  wax  plate  is  divided  transversely  along  the  thoraco-abdomioal 
suture. 

The  dorsum  is  covered  with  minute  pores,  underlying  which  are 
relatively  large,  irregular,  intersecting  canals.^    It  has  a  wide,  conspic- 
uous, irregularly  striate,  marginal  rim,  which  bears  a  row  of  minute, 
tubercled  hait*s.     The  crenulations  of  this  rim  are  sharply  pointed,  inci- 
sions shallow  and  reentrant  angles  acute;  mesad  of  the  rim  are  three 
or  four  rather  regular  rows  of  small  pores.     The  abdomen  is  rounded 
into  a  slight  keel  on  the  dorsi-meson,  along  which  the  sutures  are 
distinct  and  the  outlines  of  the  legs  are  conspicuous.     Vasif  orm  orifice 
subcircular;  its  margin  is  a  dark  raised  rim  or  fold  which  bounds  the 
orifice  on  its  lateral  sides,  but  does  not  quite  come  together  cephalad; 
on  each  inner,  lateral  edge  of  its  cephalic  margin,  there  is  a  short  hair 
which  projects  into  the  open  space  within  the  orifice;  the  lining  is  laid  in 
conspicuous,  transverse  folds.     Operculum  almost  obsolete,  subrectan- 
gular;  cephalic  margin,   straight.     Lingula  very   short,   projecting" 
slightly  beyond  the  operculum;  it  is  cylindrical  at  base  and  widened  at 
the  apex,  which  is  densely  setose.     There  is  a  pair  of  short  spines  latero- 
cephalad  of  the  vasiform  orifice;  the  latero-caudal  hairs  are  present, 
so  delicate  that  they  are  nearly  invisible,  but  the  usual  caudal  hairs 
are  absent. 

Adults, — Unknown. 

Cotypes.—^o.  7088,  U.S.N.M. 

Collected  on  the  under  sides  of  the  leaves  of  the  Quercus  agrifdia 
and  Prunvs  ilidfolia  in  the  Santa  Clara  County,  and  on  the  slopes  of 
the  Sierra  Morena  Range.  On  the  former  food  plant  only  an  occa- 
sional pupa-case  has  been  found,  but  the  lea.ves  of  the  cherry  are  fre- 
quently incrusted  with  the  immature  forms.  Verified  adults  hare 
never  been  secured,  although  many  pupa-cases  were  isolated. 

15.  ALEYRODES  FLOCCOSUS  (MaskeU). 

Aleyrodes  floccosa  Maskell,  Trans.  N.  Z.,  Inst.,  1895,  p.  432. 

From  Jamaica,  on  Lignu7ti-vitde^  in  company  with  A,  steUata. 

16.  ALEYRODES  ERRANS,  new  species. 

Plate  XXX,  figs.  20-21. 

Egg. — Size,  about 0.21  by 0.11  mm.;  yellow,  curved,  shell  unmarked 
Pedicel  short,  slender,  and  on  the  convex  curve  at  one  side  of  truncate 


Larva, — (Stage  1.)  Size  0.3  by  0.16  mm.;  subelliptical,  pale,  semi- 
transparent  yellow.  Dorsum  convex  and  bearing  five  pairs  of  spines— 
a  pair  of  very  long  curved  ones  on  the  cephalic  region;  two  pairs  much 
shorter  on  the  thorax;  a  pair  on  abdomen  cephalad  of  the  vasiform  ori- 

«The8e  may  be  spaces  which,  in  the  living  insect,  are  filled  with  wax;  when 
poounted  specimens  are  examined  the  spaces  are  Been  filled  with  Wi 
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fice  and  a  pair  latero-cephalad  of  it.  The  usual  caudal  and  latero-caudal 
hairs  are  present,  much  longer  than  in  other  species.  There  is  a  dis- 
tinct thickened  marginal  rim,  in  which  arc  two  parallel  rows  of  minute 
transparent  spots;  the  lateral  wax  tubes  seem  to  l)e  wanting  and  there 
is  no  wax  secretion  of  any  kind;  on  the  lateral  margins  of  the  rim  are 
seven  pairs  of  delicate  hairs  set  in  conical  bases.  These  hairs  are 
much  longer  than  usual,  and  extend  from  the  latero-cephalic  margin, 
about  one-half  the  distance  to  the  caudal  end.  Vasiform  orifice  sub- 
circular,  bounded  by  a  dark  rim;  operculum  relatively  the  same  shape 
and  size  as  orifice;  lingula  the  length  of  orifi<,»e,  enlarged  distally, 
strap-shaped.  Legs  and  antenn©  functional.  Mouth  parts  large,  setce 
more  than  one-half  the  length  of  larva. 

Larva, — (Stage  2.)  Size,  0.45  by  0.3  mm. ;  broadly  elliptical  in  shape 
and  of  a  yellowish-brown  color  mottled  with  dark  spots.  Dorsum  flat, 
with  a  narrow  lateral  fringe  of  transparent  rods,  which  are  continuous 
at  base  but  ragged  distally;  no  dorsal  exudation.  Spines  as  in  stage  1, 
except  that  the  cephalic  pair  are  wanting  and  the  second  and  third 
pairs  are  very  long.  Lateral  wax  tubes  distinct;  crenulations  of  mar- 
gin shallow  and  rounded;  marginal  rim,  latero-marginal  hairs,  legs, 
and  antennae  have  disappeared  from  view. 

Zarya. —(Stage 3.)  Size,  0.5  by  0.45  mm.  to  0.7  by  0.83 mm. ;  color, 
dark  brown;  by  transmitted  light,  yellow  or  gray-brown.  No  mar- 
ginal rim,  but  the  lateral  wax  tubes  are  l>ent  downward  to  some  extent, 
and  the  crenulations  are  relatively  deeper  than  in  the  pupa-case.  Hairs 
and  spines  as  in  stage  2,  except  that  there  is  a  pair  of  minute  hairs  on 
the  cephalic  region.  Abdominal  segments  distinct  along  the  dorsi- 
meson,  bearing  two  rows  of  small  pores  on  each  side  of  the  median 
line,  a  pair  to  each  segment;  in  other  respects  as  in  pupa-case. 

Piipa-ca^e, — Size,  from  0.75  by  0.5  mm.  to  1.03  by  0.7  mm.;  shape, 
broadly  subelliptical,  widest  across  the  abdomen,  narrow  on  thorax, 
and  tapering  to  the  caudal  end;  color,  shining  black.  There  is  a  pro- 
fuse lateral  exudation  in  the  form  of  a  fringe  made  up  of  thread-like, 
white,  wax  rods  which  have  many  minute  projections,  the  whole  inter- 
laced into  a  mass  which  varies  considerably  in  width.  Dorsum  keeled 
for  entire  length,  body  segments  conspicuous;  on  the  third  and  fourth 
abdominal  segments  are  a  pair  of  small  pores;  the  thoraco-alxlominal 
suture  is  very  sinuate  and  extends  to  the  marginal  ridge.  There  is  a 
distinct  and  wide  marginal  rim  somewhat  wider  on  the  sides,  which  is 
demarked  from  the  dorsum  all  around  by  a  sharp  ridge;  the  lateral 
wax  tubes  are  quite  prominent  and  extend  mesad  about  one-half  the 
width  of  the  rim;  the  margin  is  crenulated,  incisions  irregular,  and 
the  ends  of  the  tubes  truncate  and  notched.  On  the  cephalic  region 
there  are  a  pair  of  wedge-shaped  or  triangular  transparent  places,  the 
acute  angle  toward  the  median  line,  the  outer  edge  parallel  with  the 
marginal  ridge;  between  the  transparent  places  is  a  pair  of  small  pores, 
Proc.  N.  M.  vol.  xxvii— 03 35  ,    ^^^.^ 
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and  near  to  the  median  line  are  several  longitudinal  dashes.  Vasiform 
orifice  small,  tubercled,  and  subcircular;  operculum  heavily  chitinized, 
approximately  the  same  shape  and  size  as  the  orifice;  lingula  obscured 
by  the  operculum.  On  the  ventral  side  the  reduced  legs  can  be  made 
out;  an  ten  me  not  visible. 

Adult /em  ale. — Body  SO  distorted  that  accurate  measurements  could 
not  be  made;  fore-wing,  1.4  by  0.65  mm.;  hind  tibia,  0.5  mm.;  mid- 
dle tibia,  0.35  mm.;  fore  tibia,  0.3  mm.;  hind  and  middle  tarsi,  0.25 
mm.;  proximal  segments,  0.15  mm.;  fore  tarsus,  0.21  mm.  Color, 
bright  yellow,  legs  and  antennse  white.  Wings  immaculate,  thickly 
coated  with  white  wax  granules;  costal  margins  golden  yellow;  main 
vein  of  both  wings  extending  to  apex;  in  fore-wing  the  flexure  is 
at  the  middle  of  length,  beyond  it  the  vein  becomes  gradually  less 
evident:  the  basal  veinlet  arises  at  base  of  wing  and  extends  obliquely 
caudad  to  margin  of  wing.  Mentum  yellow,  with  proximal  segment 
longest;  this  is  slender  and  tapers  to  the  middle  segment,  which  is 
shorter  than  the  others;  distal  segment  gradually  tapering  to  the  apex, 
which  is  dark  brown  at  extreme  tip.  Eyes  divided  into  two  lobes,  of 
which  the  anterior  lobe  is  smaller,  more  transparent,  and  glowing  red; 
the  facets  are  also  much  smaller  and  of  a  different  shape  from  those  of 
the  posterior  one,  which  is  subrectangular  in  shape  and  of  a  dark, 
reddish-brown  color.  (See  drawing  of  A.  pruinostis.)  Genitalia  ordi- 
nary, brown  in  color  and  acute  conical. 

Adult  male, — Fore-wing,  1.23  by  0.6  mm.;  hind  tibia,  0.6  mm.; 
middle  tibia,  0.33  nwn.;  proximal  tibia,  0.3  mm.;  tarsi,  proximal  and 
middle,  0.21  mm.,  hind  0.26  mm.,  the  proximal  segment  of  latter  0.15 
mm.  Genitalia  ordinary.  The  body  very  much  smaller  than  that  of 
the  female,  in  other  respects  essentially  the  same. 

Cotypes.—^o.  7089,  U.S.N.M. 

Collected  on  Umbellularia  califomlca  on  campus,  Leland  Stanford 
Junior  University;  in  various  places  in  the  Santa  Clam  Valley;  on 
the  lower  slopes  of  the  Santa  Cruz  Mountains,  and  along  the  San 
Ramon  Creek  at  the  base  of  Mount  Diablo,  Contra  Costa  County. 
Also  collected  on  Arhutxis  menziesil  on  King  Mountain,  on  the 
Ceanothus,  near  Usal,  Mendocino  County,  July  6, 1901,  and  on  Urnhd- 
lularia  californica  at  Redwood  Creek,  Napa  County,  June  6,  1901, 
by  Mr.  George  Coleman. 

The  pupa-cases  are  common  all  the  year.  The  eggs  and  young  larva 
were  collected  from  the  middle  of  March  to  May,  and  again  found  in 
October  and  November.  April  28,  1902,  the  adults  emerged  from 
segregated  cases.  This  species  is  common  in  the  above  localities. 
Often  the  leaves  are  incrusted  with  the  pupa-cases,  which  are  always 
on  the  under  sides  of  the  leaves.  Frequently  A.  inconspicuus^  A, 
nigram^  A.  quaintamieu  and  A.  pruinosxis  are  collected  from  the  same 
leaves  with  A,  errans. 
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17.  ALEYRODES  FORBESII  Ashmead. 

Aletjrodes  forbemi  Ashmead,  Fourteenth  Rept.  111.  St.  Ent.  (1884),  p.  110  {oAxris 
Forbes) . 

This  is  the  common,  large,  box-like  species,  on  leaves  of  Acer  dasy- 
carptiffiy  in  many  parts  of  the  North — Ithaca,  New  York;  Washing- 
ton, District  of  Columbia;  Urbana,  Illinois. 

18.  ALEYRODES  FUMIPENNIS  Hexnpel. 

Aleyrodes  fumipennis  Hbmpbl,  Psyche,  VIII,  No.  280,  p.  394. 

On  undetermined  grass  growing  on  swampy  ground,  S.  Paulo, 
Bi*azil. 

19.  ALEYRODES  GELATINOSUS  (Cockerell).a 

Egg. — Size,  0.2  by  0.1  mm. ;  oval,  yellow,  curved,  unmarked,  pedicel 
short,  at  one  side  of  center  of  base. 

Larva.  —(Stage  1).  Size,  0.27  by  0.1  mm. ;  subelliptical;  wax  secre- 
tion a  narrow,  white  band  of  coalesced  rods  closely  appressed  to  the 
margin;  color,  pale-yellow  to  yellowish-brown;  dorsum  convex,  alnlom- 
inal  sutures  distinct  along  the  dorsi-meson;  vasiform  orifice  sul)circu- 
lar;  operculum  relatively  the  same  shape  and  size,  nearly  filling  the 
orifice;  lingula  not  seen. 

Larva. — (Stage  2).  Size,  0.5  by  0.4  mm.;  broadly  elliptical;  wax 
secretion  a  continuous  dorso-submarginal  fringe  about  width  of  laiTa, 
made  up  of  crystalline  rods  coalesced  nearly  to  distal  end,  where  it  is 
separated  into  irregular  plates;  cephalad  of  the  vasiform  orifice  on  each 
side  of  the  dorsi-meson  is  a  small  knob-like  portion  of  flocculent  wax. 
Color,  yellow-brown.     In  other  respects  as  in  stage  1. 

Larva. — (Stage  3).  Size,  0.6  by  0.43  mm.;  there  is  a  long  caudal 
pencil  of  cottony  white  wax  projecting  from  the  median  line  for  some 
distance;  sometimes  the  caudal  pencil  is  divided  into  two  plume-like 
parts,  the  dorsal  knobs  found  in  previous  stage  present,  but  the  fringe 
is  wanting.  Color,  dark  brown;  dorsum  finely  punctate,  bearing  a 
pair  of  long,  tapering,  caudo-submarginal  spines  and  a  pair  of  stout, 
shorter  spines,  latero-cephalad  of  the  vasiform  orifice.  Vasiform 
orifice  tubercled.     In  other  respects  essentially  as  in  previous  stages. 

Piqya-case. — Size,  0.9  by  0.7  mm.;  broadly  elliptical,  caudal  end 
truncate;  secretion  in  form  of  a  gelatinous  ring  upon  which  the  case 
rests  and  which  projects  beyond  it  for  a  considerable  distance.  The 
secretion  is  a  translucent,  brownish  mass  of  wax,  which  under  the  high 
power  of  the  compound  microscope  shows  its  rod-like  origin.  This 
wax  is  difiicult  to  remove;  when  heated  it  melts,  but  as  soon  as  cooled 
it  quickly  re-forms.  It  can  be  dissolved  by  xylol  or  in  absolute  alco- 
hol, if  allowed  to  remain  covered  for  some  time.     On  some  specimens 

« Contributions  toward  a  Monograph  of  the  American  Aleurodidae  (U.  S.  Agri. 
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there  is  found  a  dorsal,  submarprinal  fringe  of  very  small  crystalline, 
coalesced  rods,  which  overlie  the  gelatinous  wax.  From  the  thoracic 
margins  there  issues  a  long,  white  pencil  of  cottony  wax;  these  pro- 
ject almost  at  right  angles  from  the  case  and  rest  upon  the  underlying 
ring  of  dark  wax.  From  the  median  line  of  the  caudal  margin  there 
projects  a  third  pencil  similar  in  structure  and  position;  these  pencils 
often  are  spiral  in  arrangement.  Color  of  pupa-case,  iridescent,  or 
shining  black.  Dorsum  finely  punctate;  sutures  distinct,  the  longi- 
medial  and  thoraco-abdominal  ones  conspicuous,  the  latter  sinuate; 
abdominal  keel  distinct,  ending  caudad  in  the  tubercled  vasiform  ori- 
fice. There  is  no  marginal  rim,  but  the  lateral  wax  tubes  are  evident; 
crenulations  rather  deep,  broad,  and  rounded,  the  reentrant  angles 
acute,  each  crenulation  minutely  recrenulated.  There  are  many  small 
dorsal  pores.  Among  the  striations  which  extend  mesad  from  the 
marginal  crenulations  are  from  two  to  four  irregular  rows,  mesad  of 
these  on  each  side  of  case,  extending  caudad  of  thoraco-abdominal 
suture  is  a  longitudinal  row  containing  four  pores;  laterad  of  the 
anterior  margin  of  the  vasiform  orifice  is  a  pair;  cephalad  of  the 
thoraco-abdominal  suture  there  is  a  transverse  row  of  four,  two  on 
each  side  of  the  dorsi-meson;  cephalad  of  the  meso-  and  the  meta- 
thoracic  sutures  there  are  two,  one  each  side  of  the  dorsi-meson;  near 
the  latero-cephalic  margin  there  is  a  pair  on  each  side,  and  in  line 
with  them  are  four  circular  light  spaces;  scattered  over  the  dorsum 
are  many  smaller  pores.  When  the  pupa-case  is  cleared  in  caustic 
potash  many  more  pores  become  evident. 

Late  pupa, — (Female  dissected  from  case.)  Body  too  distorted  to 
measure  accurately.  Abdomen  deep  yellow  and  containing  two  large, 
orange-yellow  visceral  glands.  Head  and  thorax  darker  colored,  legs 
white.  Antennae:  Segments  1  and  2  dark  brownish  yellow;  segments 
3  to  7,  inclusive,  white.  Legs,  ordinary;  claws,  3,  the  middle  one 
more  slender  and  longer  than  the  other  two.  Segment  1,  cup  shaped, 
broader  than  long;  segment  2,  pyriform,  densely  setose;  segment  3, 
long  and  slender,  sub-cylindrical,  enlarged  near  the  basal  end;  at  inser- 
tion with  segment  2,  very  slender;  segments  4  to  7,  inclusive,  subequal 
and  slender;  segment  7,  sub-fusiform,  notched  on  each  side  near  apex; 
segments  3  to  7,  inclusive,  closely  ringed  with  minute  hairs.  Eyes 
reniform,  broad,  and  dark  red.     Genitalia  ordinary. 

The  pupa-case  of  this  species  agrees  in  the  main  with  the  brief 
description  given  by  Cockerell,  but  as  the  author  has  secured  other 
stages  it  has  been  thought  best  to  give  a  full  description  here. 

Collected  from  Qim'ctw  agrifoUa^  together  with  A.  coronatv^.     It  is* 
common  wherever  the  author  has  found  the  accompanying  species,  and 
from  a  general  similarity  the  author  has  been  led  to  believe  that  the 
two  species  are  nearly  related,  or  that  A,  gdatinosus  is  a  variety  of  A. 
coronatm. 
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20.  ALEYRODES  GOYAB^  Goldi. 

Aleyrodes  goyabx  Gtoldi,  Mittheil.  Schweitz.  entom.  Gesellsch.,  VII  ( 1886),  p.  248. 
On  Pddimn  guajanm  and  Persea  gratissima^  Rio  de  Janeiro. 

21.  ALEYRODES  GRAMINICOLA  Quaintance. 
Aleyrodes  graminicola  Quaintance,  Can.  Ent.,  XXXI,  p.  89. 
On  an  undetermined  grass,  Lake  City,  Florida. 

22.  ALEYRODES  HORRIDUS  Hexnpel. 

Aleyrodes  horridus  Hbmpel,  Psyche,  VIII,  No.  280,  p.  394. 
On  Psidium  sp.,  SSo  Paulo,  Brazil. 

23.  ALEYRODES  INCONSPICUUS  (Quaintance). a 
Plate  XXXII,  figs.  34-37a. 

Although  there  are  a  number  of  differences  between  the  above  and 
the  specimens  from  which  these  descriptions  were  taken,  they  agree  in 
essentials  sufficiently  to  justify  placing  them  together.  Only  those 
stages  not  previously  described  and  the  variations  from  Quintance  will 
be  included  here. 

Larva. — (Stage  1.)  Size,  0.26  by  0.13  mm.;  elliptical;  pale  yellow. 
Dorsum  convex,  with  a  distinct  marginal  rim,  in  which  are  two  parallel 
rows  of  minute,  transparent  dots,  and  which  bear  fifteen  pairs  of  short, 
tubercled  setae  on  its  lateral  margins;  of  these  the  third  cephalic  pair 
is  much  the  longest;  besides  these  setae  there  are  the  usual  caudal  and 
latero-caudal  pairs  both  of  long  spines;  a  pair.of  delicate,  minute  hairs 
on  the  cephalic  margin;  a  pair  of  long  spines  at  the  vasiform  orifice 
and  cephalad  of  these,  a  shorter  pair.  Abdominal  sutures  distinct,  the 
posterior  ones  reflexed  caudad.  The  last  segment  is  narrowed  and 
prolonged  into  a  small  lobe;  marginal  crenulations  very  shallow. 
Vasiform  orifice  cordate,  almost  as  wide  as  long,  the  caudal  end  broadly 
rounded,  cephalic  margin  straight;  op>erculum  subrectangular,  about 
one-third  as  long  as  it  is  broad,  distal  margin  truncate  and  densely 
setose;  lingula  spatulate,  as  long  as  the  orifice,  setose,  and  with  a  pair 
of  long,  sub-terminal  setae.  Legs  functional,  tarsi  with  digitules  as  in 
the  Coccidae;  antennae  long  and  slender,  only  the  first  segment  defined. 

Za/ra.— (Stage  2.)  Size,  0.3  by  0.2  mm.;  the  marginal  hairs  and 
rim  and  the  antennae  are  not  visible.  The  dorsum  bears  three  pairs 
of  long  spines:  A  pair  on  the  meso-thorax;  a  pair  on  the  meta-thorax, 
and  a  pair  at  the  vasiform  orifice;  the  usual  caudal  hairs  are  present. 
Vasiform  orifice  small  and  subcircular,  caudal  end  truncute;  operculum 


a  Contributions  toward  a  monograph  of  the  American  Aleurodidse  (U.  8.  Agri. 
Dept,  Division  of  Entomology,  Technical  Ser.  8,  p.  22). 


Digitized  by  VjOOQIC 


506  PnOCEEDINOS  OF  THE  NATIONAL  MVSEUM.         vou  xxvn. 

end  lingula  not  distinct.  Reduced  legs  seen  on  the  ventral  surface; 
eyespots  single,  color  bright  red.  In  other  respects  essentially  as  in 
stage  1. 

Larva. — (Stage    3.)     Size,  0.9   by  0.75    mm.;    narrowed  caudad. 
Essentially  as  in  pupa-case. 

Pupa-c(m\ — Size,  1.16  by  0.8  mm. ;  shape  broadly  elliptical,  slightly 
narrowed  eephalad,  with  caudal  margin  truncate,  and  emarginate  to 
meet  the  furrow.     There  is  neither  lateral  nor  dorsal  secretion,  but 
when  case  is  removed  from  the  leaf,  there  is  left  a  narrow,  vertical, 
ventml  fringe.     Color  from  pale  to  deep  yellow.      Dorsum  convex 
with  many  small  pores  scattered  over  it  and  covered  by  faint  polyg- 
onal markings,  the  outer  third  is  also  covered  with  minute  markings^ 
or,  it  may  be,  transparent  papillss.     Mesad  of  these  on  the  abdomen 
are  three  parallel  rows,  each  with  five  large,  nearly  circular  transpar- 
ent places,  in  each  of  which  are  a  number  of  irregular  spots,  folds,  or 
wrinkles,  a  row  along  the  dorsi-medial  line  and  a  row  each  side  of  it;* 
after  the  specimens  have  been  mounted  for  some  time  in  Canada  bal- 
sam, these  have  a  tendency  to  disappear;  these  "spaces"  are  probably 
the  ''pores"  of  Quaintance.     Marginal  rim  varies  in  width  and  dis- 
tinctness, crenulations  wide  and  shallow.     Abdominal  and  thoraco- 
abdominal sutures  well  defined  along  the  dorsi-meson.     The  usual 
caudal,  latero-caudal,  and  cepbalo-marginal  haii*s  are  present.    There 
is  also  a  pair  of  hairs  at  the  vasiform  orifice  and  a  pair  eephalad  of 
these.     Vasiform  orifice  characteristic  of  this  species,  conspicuous 
both  in  shape  and  color;    elongate-subtriangular,  the  posterior  end 
merged  into  the  furrow  which  leads  from  it  to  the  caudal  end  of  ca^; 
operculum  a  broad,  short  semi-ellipse  with  caudal,  free  end  somewhat 
pointed  and  densely  setose  along  the  margins;  color,  dusky  brown; 
lingula  somewhat  darker,  dorsum  convex,  lateral  margins  with  five 
pairs  of  long  setae  and  a  row  of  short  hairs.     Eyespots  renifonn, 
large  and  reddish.     On  the  ventral  surface  are  seen  the  reduced  l^s, 
but  there  is  no  trace  of  antennee. 

Advlt  female. — Unknown. 

Adxiltmale. — Length  of  body,  1.13  mm.;  head  and  thorax,  pale 
dusky-brown;  abdomen,  legs,  and  antennae,  paler.  Eyes  large,  reni- 
form,  and  black;  by  transmitted  light,  they  are  the  same  color  but  the 
outer  rows  of  facets  are  colorless.  Antennae:  Segment  1,  cup-shaped, 
diameter  and  length  equal;  segment  2,  subpyriform,  densely  setose; 
segments  3  to  6,  inclusive,  cylindrical;  segment  7,  subfusiform,  with 
an  apical  hair;  segment  3  is  the  length  of  segments  4,  5,  6,  and 
plus  one-half  the  length  of  segment  7;  segments  4  and  5  are  equal  in 
length;  segment  7  is  slightly  longer  than  segments  4  or  5.  S^mente 
2,  3,  and  7  have  each  a  number  of  hairs  set  in  conical  bases;  segments 
3  to  7,  inclusive,  closely  ringed  with  minute  hairs. 

«0n  the  thorax  and  cephaHc  region  there  are  foand  similar  spaces,  which  vary  in 
numlxir  and  position. 
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Collected  on  Arbutus  menziesii  near  Hay  wards,  Contra  Costa  County, 
March  6, 1901,  and  later  near  Los  Gratos,  through  the  adjacent  valleys, 
and  on  the  slopes  of  the  Santa  Cruz  and  Sierra  Morena  mountains. 
Also  collected  on  leaves  of  UmbeUxdaria  califomica^  Ileteromdes  arJm- 
tifolln^  Rluimnus  califomica^  Rhamnus  crocea^  Clematis  ligusticifolia^ 
Quereus  agrifolia^  and  Quereus  den^ifiora  in  the  same  localities.  The 
species  are  found  together  with  A,  coronatus^  A.  gdatinosus^  A.  stan- 
,fordi\  A.  iridescens^  A,  nigraiis^  A,  tenidculatus^  and  A,  glacialis. 
Pupa  cases  are  found  upon  both  sides  of  the  leaves,  the  earlier  stages 
only  upon  the  under  sides;  usually  there  is  but  one  or  two  on  a  leaf. 
Eggs  were  often  seen,  but  as  there  were  other  species  of  pupa-cases 
upon  the  same  leaf,  it  was  impossible  to  determine  if  they  belonged 
to  A,  inco7ispicua.  The  same  difficulty  obtained  with  reference  to  the 
adults,  and  only  one  male  was  bred  in  the  laboratory. 

24.  ALEYRODES  MORI  Quaintance. 
Plate  XXXIl,  fig.  39. 
Aleyrodejt  mori  Quaintance,  Can.  Ent.,  XXXI,  pp.  1-4. 
On  JHorus  sp.  at  Tampa,  and  at  Lake  City,  Florida,  on  Tilm  ameri- 
cana^  Callicarpa  americana^  Liquidamhar  styracifiua^  Ilex  opaca^  and 
less  frequently  on  Persea  horhmm, 

25.  ALEYRODES  MADRONI,  new  species. 

Plate  XXVIir,  figs.  7-8. 

Pupa-case. — Size  about  0.9  by  0.7  mm.;  broadly  elliptical;  lateral 
fringe  nearly  as  wide  as  the  case;  dorsum  covered  with  thinly  scattered, 
minute,  semitransparent  granules  of  white  wax;  between  the  margin 
of  the  case  and  the  centi'al  region,  the  granules  form  a  narrow  ellipse 
in  which  the  wax  is  thicker;  the  same  wax  is  also  distributed  in  trans- 
verse lines  along  the  abdominal  sutures.  Dorsum  of  case  shining 
black,  with  a  slight  longitudinal  keel,  between  which,  and  the  margi- 
nal rim  the  case  is  covered  with  minute  depressions  arranged  in  some- 
what irregular,  radiating  lines,  giving  a  striate  appearance  to  the  case; 
the  dorso-medial  and  the  thoraco-abdominal  sutures  ai*e  distinct,  the 
latter  reaching  to  the  margins.  There  is  no  marginal  rim,  but  the 
lateral  wax  tubes  are  slightly  bent  downward,  the  incisions  shallow 
and  acute,  the  ends  of  the  tubes  reflexed  and  rounded;  mesad  of  the 
margin  there  is  a  row  of  highly  chitinized,  large,  conical  papillae 
whose  tips  point  outward;  at  base  of,  and  inclosed  by  each  of  the 
tubercles,  is  a  transparent  space,  or  it  may  be,  an  opening;  mesad  of 
the  tuberclas  is  a  row  of  minute  pores  and  on  each  side  of  the  median 
line  are  two  parallel  rows;  there  is  also  a  pair  of  pores  latero-cephalad 
of  the  vasiform  orifice  in  place  of  the  usual  hairs.  On  each  side  of 
the  abdomen  within  the  body,  there  is  a  large,  oblong,  orange-colored 
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mass  which  is  probably  a  visceral  gland.  The  vasifomi  orifice  is 
elongate-ovate,  cephalic  margin  stmight  and  not  as  wide  as  the  broad- 
est part  of  the  orifice,  caudal  end  broad  and  acute- emarginate  on  the 
median  line;  the  orifice  is  bounded  by  a  dark  rim,  the  inner  margin  of 
which  is  strongly  chitinized  and  in  folds;  deeper  within  the  cavity,  it 
is  semitransparent;  operculum  subsemielliptical,  more  than  half  the 
length  of  the  orifice  and  not  quite  as  wide,  free  and  somewhat  pointed; 
entire  organ  densely  setose;  lingula  about  four-fifths  as  long  as  the 
orifice,  convex  dorsally,  cylindrical  at  base  but  becoming  broadly 
spatulate  at  the  distal  end,  on  which  arc  three  pairs  of  lateral  lobes 
and  a  terminal  lobe.     Eye-spots  small  and  undivided. 

Adults. — Unknown. 

Cotypes.—Ho.  7090,  U.S.N.M. 

This  species  is  neither  plentiful  nor  omnivorous,  being  restricted  to 
the  Arbutus  rnenziesil  in  the  districts  where  the  author  has  found  it; 
on  this  host  it  inhabits  the  under  sides  of  the  leaves  in  common  with 
A,  ermns^  and  because  of  the  presence  of  the  latter  it  has  not  been 
possible  to  verify  the  larval  stages,  as  all  found  were  apparently  of 
A.  errarui.  Collected  during  June,  1901,  on  the  slopes  of  King's 
Mountain. 

26.  ALEYRODES  NICOTIANS  MaskeU. 

Aleyrodes  nkotimuc  Mask  ell,  Trans.  New  Zealand  Inst.,  1895,  p.  436;    Entom. 
News,  VII,  p.  247. 

On  NleotUvnu  tahacuni^  Guanajuato,  Mexico. 

27.  ALEYRODES  PARVUS  Hempel. 
Aleirrodes piirvus  Hempel,  Psyche,  VIII,  No.  280,  p.  395. 
On  Maytenus  sp.,  Sdo  Paulo,  Brazil. 

28.  ALEYRODES  STANFORDI,  new  species. 
Plate  XXX,  figs.  22-25. 

Eggs, — Size,  0.23  by  0.1  mm.;  length  of  pedicel,  0.04  mm.;  oval; 
color  yellow,  shell  marked  with  irregular  polygons;  this  character 
often  seems  to  be  wanting,  but  when  the  shell  is  examined  by  ti*ans- 
mitted  light  it  has  always  been  present.  Pedicel  on  convex  curve  at 
one  side  of  center  of  base.  The  chorion  is  so  firm  that  empty  shells 
retain  their  shape. 

Liirm, — Size,  0.35  by  0.2  mm.;  ov'al;  the  margin  has  a  narrow, 
lateral  fringe  of  white  wax  rods  somewhat  covered  with  flocculent 
wax;  color  shining  black,  sometimes  iridescent  by  transmitted  light, 
yellowish  brown.  The  dorsum  is  free  from  secretion,  convex,  and 
sculptured;  it  has  a  distinct,  thickened,  deflexed  marginal  rim,  which 
is  sharply  demarked  from  the  dorsum  by  a  ridge;  this  rim  is  formed 
of  closely  set,  adjacent,  cylindrical  tubes,  the  ends  of  which  form  deep 
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crenulations,  and  from  which  indues  the  lateral  fringe;  near  the  mesal 
border  of  this  rim  there  is  found  a  row  of  seven  or  more  pairs  of 
short  hairs  set  in  conspicuous,  tubercled  bases;  these  extend  about 
two-thirds  the  distance  from  the  cephalic  margin  toward  the  caudal 
end  of  case.  On  the  dorsum  there  are  five  pairs  of  conspicuous  spines: 
A  pair  on  the  cephalic  region,  a  pair  on  the  meso-  and  a  pair  on  the 
meta-thorax,  a  pair  cephalo-laterad  of  the  vasiform  orifice,  and  a  pair 
caudad  of  it;  besides  these  are  the  usual  caudal  and  latero-caudal  pairs 
of  hairs.  All  sutures  distinct,  the  abdominal  ones  reaching  nearly  to 
the  marginal  rim  and  strongly  reflexed  caudad.  Vasiform  orifice  sub- 
cordate,  broad,  and  cephalad;  operculum  relatively  the  same  shape, 
nearly  filling  the  orifice  and  obscuring  the  lingula,  which  is  spatulate 
and  setose  distally.  Cephalad  of  the  vasiform  orifice  are  four  cres- 
cent-shaped thickenings  in  the  tergum.  The  dorsal  keel,  which  is  so 
prominent  in  the  pupa-e^ise,  is  not  well  developed  at  this  stage,  but  the 
arrow-shaped  outline  on  the  cephalic  region  is  distinct;  laterad  of  it 
are  two  pores  or  light  spaces.  Eye-spots  divided,  the  smaller  part 
anterior.     Legs  and  antennae  functional. 

Larva. — Size  0.5  by  0.4  mm.;  broadly  elliptical;  the  marginal  rim 
conspicuous,  width  0.07  mm.;  the  tubercled  hairs  seen  on  the  rim  of 
the  younger  larva*  have  disappeared  and  their  places  are  occupied  by 
pores;  at  the  caudal  end  of  the  rim,  there  are  also  two  pores  and 
around  the  nm  is  a  row  of  minute  ones  set  close  together.  The  legs 
and  antennas  are  much  reduced  in  size. 

Piipa. — Sizje  from  1.14  by  0.83  mm.  to  1.6  by  1.3  mm.;  broadly 
elliptical.  The  case  is  similar  to  the  larval  stages  with  the  following 
exceptions:  The  dorsum  has  a  chamcteristic  keel  extending  from  near 
the  cephalic  njargin  to  the  tubercled  vasiform  orifice,  at  the  anterior 
end  it  is  arrow-shaped  and  from  there  to  the  thoraco  abdominal  suture, 
sharply  ridged,  on  the  abdomen  it  is  conspicuously  rounded  and  broader, 
and  the  segments  are  markedly  distinct.  On  the  thorax  there  are 
deep,  curved  depressions  which  extend  caudad  to  the  third  abdominal 
segment;  these  furrows  correspond  in  position  to  the  leg  markings  in 
more  transparent  and  thinner  pupa-cases.  The  dorso-submarginal 
pair  of  spines  are  not  present,  but  on  fhe  ventral  surface,  just  cephalad 
of  the  mouthparts,  there  are  two  transverse  rows  of  four  hairs  each; 
laterad  of  the  dorsi-meson  on  each  side  there  is  usually  two  parallel 
rows  of  minute  hairs;  these  are  frequently  wanting,  and  in  their  stead 
are  large  pits  or  pores.  The  wax  tubes  of  the  marginal  rim  extend 
about  two-thirds  its  width,  the  crenulations  are  distinct,  rounded, 
about  as  broad  as  long  and  with  the  reentrant  angles  blunt.  Around 
the  margin  of  case,  there  is  a  lateral  fringe  of  white  wax  rods  more 
or  less  overlaid  with  flocculent  wax,  which  varies  in  length  from  a 
narrow,  flat  band  to  a  mass  as  high  and  as  wide  as  the  case;  when  wide 
it  is  usually  ragged  distally.  On  the  ventral  side,  the  somewhat 
reduced  legs  are  distinctly  seen,  but  the  antennae  arc  not  visible. 
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Adults. — Unknown. 

In  this  species,  the  pupa-case  can  easily  be  distinguished  by  the 
unaided  eye  as  a  black  object  surrounded  by  a  white  ring.  The  imma- 
ture forms  are  found  on  the  under  sides  of  the  leaves  of  Quercus 
agrifolia  and  Querents  denm flora;  as  a  rule,  the}'  are  confined  to  a 
single  tree  in  each  neighborhood  where  the  author  has  collected  them 
and  are  not  plentiful.  The  eggs  are  laid  very  closel}'  together  in 
irregular  patches,  each  of  which  contains  a  greater  number  than  is 
usual  among  other  species.  Apparently  fresh  eggs  and  very  small 
larvae  were  collected  in  the  Arboretum,  Leland  Stanford  Junior  Uni- 
versity, on  January'  23,  1901,  but  no  adults  were  seen;  eggs  were 
again  found,  together  with  small  larva*,  during  the  last  week  in  May 
and  in  June.  The  writer  has  kept  the  pupa-cases  in  the  laboratory 
for  various  times  since  the  date  of  first  collection,  but  has  never  suc- 
ceeded in  securing  the  adults,  and  it  has  been  impossible  to  obtain 
verified  adults  in  the  field,  as  the  oaks  have  so  many  species  of 
Aleyrodes  upon  them. 

Cotypes.—^o.  7091,  U.S.N.M. 

Collected  by  Mr.  G.  H.  Coleman  near  the  head  of  Big  River, 
Mendocino  County,  June  6, 1901,  and  by  the  author  in  the  Santa  Clara 
Valley  and  on  the  slopes  of  Black  and  King's  mountains  at  various 
times  during  1901  and  1902. 

29.  ALEYRODES   INTERROGATIONIS,  new  species. 

Plate  XXVIII,  figs.  10-12. 

Egg. — 0.15  by  0.07  mm.;  oval;  yellow;  unmarked.  Pedicel  at  one 
side  of  center  of  base. 

Larx'a. — (Stage  1.)  Elliptical;  brownish  yellow;  margm  with  lat- 
eral hairs;  dorsum  convex. 

Larva. — (Stage  2.)  Color  yellow;  dorsum  convex;  marginal  crenu- 
lations  irregular,  shallow,  and  rounded;  abdominal  segments  distinct; 
vasiform  orifice  as  in  pupa-case,  but  the  operculum  is  nearly  circular. 
On  the  dorsum,  the  submarginal  hairs,  the  bases  of  the  caudo-lateral, 
and  the  cephalic  pairs  of  spines  are  present. 

Larva. — Size,  0.57  by  i).35  mm.;  essentially  as  in  pupa-case. 

Papa-cane. — Size,  0.7  by  0.4  mm.;  elliptioil;  the  outer  (mrt  of  the 
case  pale  amber;  over  the  body  of  the  developing  pupa  the  color  is  a 
deeper  yellow,  sometimes  brownish.  There  is  no  lateral  fringe,  in 
the  usual  sense  of  the  term,  but  around  the  case  is  a  wide,  sloping 
ring  of  white  or  yellowish,  translucent,  gelatinous  substance  upon 
which  the  case  rests.  In  the  mass,  the  substance  seems  structureless, 
but  when  it  is  mounted  in  Canada  balsam  and  examined  under  the 
microscope  while  it  is  dissolving,  the  rod-like  structure  is  plainly 
seen.  In  a  few  specimens  there  seemed  to  be  a  time  fringe  overljdng 
the  gelatinous  wax;  this  was  transparent  and  apparently  of  separate. 
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glassy  rods,  but  every  effort  to  detach  it  was  unsuccessful;  from  this 
it  was  assumed  that  if  it  were  a  true  lateml  fringe,  it  had  adhered  to 
the  underlying  ring,  or,  if  it  were  a  constituent  part  of  the  mass,  then 
the  gelatinous  rim  was  a  lateral  and  not  a  ventral  secretion. 

The  dorsal  secretion  is  of  white,  flocculent  wax,  in  tufts  or  pencils 
attached  to  and  enwi'apping  stout  spines.  Upon  the  cephalic  region, 
near  the  mouth  parts,  there  are  found  two  small  tufts  or  knobs;  on  the 
meso-thorax  are  two  similar  tufts,  both  sets  near  the  dorso-median  line; 
at  the  vasiform  orifice  are  two  pairs  of  short  pencils;  between  the 
more  caudal  pair  is  a  long  pencil,  which  is  prolonged  for  some  distance 
caudad  of  the  base  and  rests  upon  the  gelatinous  wax.  This  pencil  has 
no  underlying  spine  nor  any  visible  pore  from  which  it  might  issue; 
there  are  a  number  of  pointed  folds  lying  close  together  around  the 
place  of  issuance,  but  these  are  probably  a  part  of  the  ventral  furrow. 
There  is  considerable  variation  from  the  usual  arrangement  given 
above,  any  or  all  of  the  pairs  of  tufts  may  be  more  or  less  pencil-like, 
this  seeming  to  depend  upon  the  length  of  the  spine  to  which  any  tuft 
is  attached;  at  the  vasiform  orifice  the  two  pairs  of  pencils  are  some- 
times curved  and  rim-like  in  their  arrangement. 

The  dorsum  is  covered  with  large  polygonal  markings  and  has  a  large 
number  of  small  pores  more  or  less  regularly  arranged;  of  the  latter 
there  is  a  row  of  closely  set  ones  near  the  margin  of  case,  three  sub- 
parallel  rows  each  side  of  dorsi-meson  on  the  abdomen,  and  a  number 
placed  irregularly  on  the  thorax  and  cephalic  region.  The  abdomen 
has  a  well-rounded  keel  along  which  the  sutures  are  distinct;  the 
dorsi-medial  and  thoraco-abdominal  sutures  are  conspicuous,  the  latter 
very  sinuate  and  extending  to  the  lateral  margins.  Margin  all  around 
crenulated  with  a  double  rim,  the  ends  of  the  tubes  of  the  dorsal  rim 
sharply  deflexed  downward,  and  the  crenulations  irregular;  in  places 
they  are  rounded,  with  the  incisions  between  the  tubes  about  the  width 
of  the  crenulations;  in  other  places  they  are  crowded  and  almost  form 
serrations.  From  these  incisions  thickenings  extend  mesad  some  dis- 
tance, producing  an  irregularly-marked  margin.  Vasiform  orifice 
subcircular,  bounded  on  the  cephalic  and  lateral  margins  by  a  straight 
perpendicular  rim,  which  becomes  very  sloping  at  caudal  margin;  here 
it^  inner  margin  is  chitinized  or  thickened  for  some  distance  within  the 
cavity  and  at  the  bottom  of  the  orifice  it  is  thickly  covered  with  transpar- 
ent dots;  operculum  short,  seldom  more  than  one-half  as  long  as  orifice, 
broadly  ovate,  with  cephalic  margin  not  coincident  with  margin  of 
orifice;  lingula  reduced,  only  the  incised  basal  portion  present.  Legs 
rather  long  and  stout,  nonsegmented,  but  with  folds  indicating  future 
joints.  Antennae  not  evident.  Eye-spots  very  large;  by  transmitted 
light,  brown,  with  reddish  margin. 

Adult  male, — Length  of  body,  0.97  mm.;  hind  tai'sus,  0.15  mm.; 
hind  tibia,  0.25  mm. ;  proximal  tarsus,  0.15  mm. :  hind  tibia,  0.17  mm. ; 
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wings  too  crumpled  to  measure  accurately.  Color  of  body,  dusky 
white,  frons  slightly  darker;  legs  and  antennae  white;  mentum  whit*» 
with  brown  tip;  wings  immaculate;  the  almost  entire  lack  of  color  is 
unusual.  Eyes,  large,  reniform  in  shape,  apparently  black,  but  by 
transmitted  light,  reddish  on  the  edges.  Antennas  with  segments  four 
to  seven  inclusive,  shorter  than  usual;  segment  seven,  suWusifomi, 
with  a  hair  at  tip  and  a  conspicuous  spine  at  about  mid-length. 

Cotypes.—^o.  7092,  U.S.N.M. 

Collected  by  the  author  on  the  leaves  of  Ceanothm  californicuj>t  at 
Pacific  Congress  Springs,  Santa  Clara  County,  April  16, 1901,  and  dur- 
ing June,  1901,  on  King's  and  Black  mountains.  The  specimons  are 
not  plentiful  and  there  is  seldom  more  than  one  on  a  lecif.  It  i^ 
sometimes  found  together  with  A,  glacialis.  Many  pupa-case>*  have 
been  isolated,  but  only  two  adult  males  have  been  secured. 

30.  ALBYRODES  PHALANOIDES  Blanchard. 

Aleyrodes  phalmwides  BLANCHABDf  Ins.  Voy.  du  Chile,  de  Gay.,  1840,   p.  319: 
Ann.  de  la  80c.  Ent  de  France,  Dec.,  1867,  p.  399. 

31.  ALEYRODES  MERLINI,  new  species. 
Plate  XXIX,  figs.  17-19. 

J^gg. — Size,  0.22  by  0.1  mm.;  pale  yellow;  unmarked;  pedicel  at 
one  side  of  base. 

Larva. — (Stage  1.)  Size,  0.33  by  0.183;  elliptical;  pale  yellow; 
dorsum  convex,  void  of  pores,  papillae  and  secretion,  but  with  a  nar- 
row marginal  band  of  white  wax.  Margin  with  fifteen  pairs  of 
equally  spaced  hairs,  which  are  extremely  long.  Eye-spot*«  single, 
large  and  light  red.  Specimens  so  filled  with  fungas  that  further 
detail  was  impossible. 

Larva, — Size,  0.63  by  0.43  mm.;  elliptical:  the  dorsal  secretion  is 
usually  separated  into  several  irregular  plates  at  the  caudal  margin, 
while  it  is  continuous  around  the  remainder  of  the  margin.  In  some 
specimens  the  dorsal  wax  is  disposed  in  a  somewhat  confused  pattern 
in  which  two  parallel  rows  near  the  lateral  margin  and  a  central, 
transverse  row  can  be  made  out.  Color,  pale  semi-transparent  yellow; 
dorsum  convex,  and  covered  with  pores  of  several  sizes;  those  nearest 
the  margin  are  largest  and  are  arranged  in  rather  definite  lines;  each 
of  the  abdominal  segments  has  a  transverse  row;  the  smaller  pores  are 
scattered  irregularly.  There  is  no  marginal  rim  nor  crenulations,and 
the  wax  tubes  are  not  evident;  abdomen  with  distinct  segments  and 
two  crescent-shaped  thickenings  in  tegument  of  dorsum  cephalad  of 
the  vasiform  orifice;  laterad  of  the  anterior  margin  of  the  vasiform 
orifice  is  a  pair  of  small  hairs;  the  usual  latero-caudal  and  caudal  hairs 
are  present,  the  latter  short.  Vasiform  orifice  broadly  ovate,  anterior 
margin  as  broad  as  orifice  is  long;  operculum  a  little  more  than  one- 
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half  length  of  orifice  and  wider  than  long,  with  a  pair  of  short  spines 
on  the  latero-cephalic  angles;  lingula  as  long  as  the  orifice,  spatulate, 
the  distal  part  with  three  pairs  of  lateral  lobes  and  a  terminal  lobe; 
the  entire  organ  densely  setose  and  with  two  pairs  of  long  hairs— a 
pair  from  the  angles  between  the  distal-lateral  and  the  terminal  lobes 
projecting  caudad  beyond  the  orifice,  and  a  pair  on  the  lateral  margin. 
On  the  ventral  surface  the  reduced  legs  are  distinct,  but  only  faint 
outlines  of  the  antennte  can  be  made  out. 

Pupa-case. — Average  size,  1  by  0.6  mm. ;  elliptical,  narrowed  cepha- 
lad,  caudal  end  truncate;  dorsal  secretion  usually  a  confused  mass  of 
white  wax;  under  a  lens  it  is  seen  to  be  made  up  of  numerous  long, 
delicate,  asbestos-like  wax  filaments^  which  are  from  two  to  four  times 
the  width  of  case  and  matted  together,  forming  the  very  characteristic 
covering  of  this  species.  This  secretion  can  be  easily  brushed  off  and 
quickly  dissolves  in  alcohol.  When  the  case  is  removed  from  the  leaf 
there  is  left  a  short,  vertical  fringe.  Color  of  case  a  dull  amber-yellow 
to  dark  brown.  The  latter  color  is  probably  due  to  parasitization; 
dorsum  convex  and  covered  with  papillae  and  pores  of  various  sizes; 
near  the  margin  they  are  more  numerous  and  closer  together.  On 
the  central  region  they  are  not  so  evident,  but  each  segment  has  a 
transverse  row;  scattered  among  the  papillee  are  many  small  pores. 
On  the  abdomen,  each  side  of  the  dorsi-meson,  there  is  a  longitudinal 
row  of  large,  semitransparent  spaces.  The  thoracic  and  abdominal 
segments  are  distinct,  the  posterior  abdominal  sutures  strongly  reflexed 
caudad,  the  thoraco-abdominal  suture  sinuate  and  extending  to  margin 
of  case;  the  longitudinal  cephalo-thoracic  suture  is  also  evident;  cepha- 
lad  of  the  vasiform  orifice  are  two  strongly  chitinized  thickenings  in 
tcrgum  which  are  darker  and  broader  than  usual,  and  within  the  abdo- 
men are  seen  two  large,  orange-yellow  visceral  glands.  There  is  a 
pair  of  short,  delicate  hairs  on  the  cephalic  margin  of  case,  a  pair  of 
somewhat  stouter  ones  laterad  of  the  anterior  margin  of  the  vasiform 
orifice,  and  the  usual  caudal  and  latero-caudal  set«e,  the  former  reduced 
to  minute  hairs.  Vasiform  orifice  subcordatc,  anterior  margin  straight. 
On  the  inner  lateral  and  caudal  margins  there  are  corrugations  or 
folds,  which  extend  downward  and  inward;  operculum  not  aa  broad 
as  the  orifice  and  more  than  half  lis  length,  rounded  on  the  anterior- 
lateral  angles.  Near  the  lateral  margins  of  the  free,  distal  end  \9  a 
long,  stout  spine,  which  projects  beyond  the  margin  of  the  orifice; 
lingula  spatulate,  as  long  as  orifice,  distal  part  enlarged  and  with  three 
lateral  and  two  terminal  lobes,  apex  bearing  a  pair  of  long  hairs. 
Eye-spots  large,  constricted,  and  dark  red;  legs  reduced,  unsegmented; 
antenna^  short,  stout,  unsegmented  and  tapering  to  a  slender  point. 

Adult  female. — Bred  from  segregated  pupa  cases.  Length  of  body, 
1.6  mm.;  wings,  too  crumpled  to  measure;  hind  tarsus,  0.23  mm. 
Color  of  abdomen,  pale  yellow;  head  and  thorax  darker,  frons  brown- 
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ish;  legs  and  antennae  white.  Within  the  abdomen  are  two  large, 
yellow  glands.  Eyes  large,  slightly  constricted;  color,  black,  reddish 
at  the  edges.     Attennse,  as  in  A.  pruirumis.     Genitalia,  ordinary. 

The  larvae  vary  much  in  the  amount  and  arrangement  of  the  dorsal 
secretion;  some  are  entirely  covered  with  the  matted  wax,  others  have 
but  a  scant,  fragmentary  secretion,  while  still  others  are  surrounded 
by  a  mass  which  rises  almost  peipendicularly  above  the  dorsum,  and 
then  bends  downward  and  outward,  forming  a  continuous  ring  at 
margin  of  case,  but  distally  separated  into  irregular  plates. 

Cotj/pes.—Ho.  7093,  U.S.N.M. 

Collected  by  the  writer  on  King's  Mountain,  on  ArbtUu«  tnen^eni 
only,  during  May,  June,  and  Jul}%  1901. 

32.  ALBYRODES  PYROLA  GUlette  and  Baker. 

Al^yrodes  pytolse  Gillette  and  Bak&r,  Prelim.  Rep.  Hemip.  Colo.,  p.  125.    (Cola 
Agri.  Exp.  Sta.,  Bui.  31,  Tech.  Ser.). 

On  ISfTola  rotundifoUa^  Fourmile  Hill,  8  miles  south  of  Steamboat 
Springs,  Colorado. 

33.  ALEYRODES  AMNICOLA,  new  species. 
PUte  XXVII,  figs.  4-4a. 

Egg. — Size,  0.21  by  0.1  mm.;  oval;  yellow;  unmarked;  pedicel  at 
center  of  base. 

Larva  (fig.  4). — Size,  0.3  by  0.1  mm. ;  elliptical;  color  glistening  white 
to  pale  yellow;  there  is  a  lateral  fringe  which  varies  greatly,  many  spec- 
imens have  none,  while  others  have  a  long  fringe  continuous  at  base 
and  separated  distally  into  irregular  plates;  some  have  granules  of  wax 
upon  the  dorsum,  but  as  the  leaf  is  also  coated  with  similar  wax  it  may 
be  extraneous  matter.  Dorsum  convex,  lateral  margins  with  thirteen 
rather  long,  delicate  hairs  set  in  tubercled  bases;  the  third  cephalic 
pair  are  much  longer  than  the  others;  the  caudal  and  latero-caudal 
hairs  are  present,  longer  and  stouter  than  the  lateral  ones  and  inserted 
in  conspicuous,  conical  bases.  Abdominal  segments  distinct  to  margin 
and  reflexed  caudad.  Vasiform  orifice  as  in  pupa  case,  the  liogola 
sometimes  longer  than  orifice. 

Larva  (tig.  4:a). — Size,  0.73  by  0.5  mm.;  broadly  elliptical;  there  is  no 
lateral  secretion,  but  the  dorsum  bears  an  irregular,  interrupted  series 
of  long,  tapering,  glassy  rods;  dorsum  very  convex  and  with  minute 
depressions  forming  somewhat  irregular  striations  to  the  central 
region;  abdominal  sutures  distinct  along  dorsi-meson;  crenulations  of 
margin  regular,  rounded,  and  shallow,  the  reentrant  angles  acute;  cau- 
dal and  lateral  hairs  as  in  smaller  larva. 

Pvpa-case, — Size,  1.3  by  0.9  mm.  to  1.4  by  1.03  mm.;  broadly  ellip- 
tical, cephalic  margin  truncate,  the  caudal  margin  slightly  emarginate 
at  furrow;  neither  lateral  nor  dorsal  secretion,  but  when  the  case  is 
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remove<l  from  leaf  there  is  left  a  narrow,  white,  vertical  fringe;  the 
outer  part  of  case  is  transparent  white,  central  region  brown,  laterally 
shading  to  yellow;  this  contrast  in  coloration  renders  the  case  very 
conspicuous;  on  the  cephalic  region  the  color  is  projected  cephalad  in 
two  prong-shaped  markings;  near  the  anterior  end  of  the  dark  space 
there  is  a  pair  of  small  pores,  one  each  side  of  the  dorsi-meson;  on 
each  segment  of  the  case  there  are  a  number  of  small  pores,  usually' 
arranged  in  a  group  at  each  end,  with  a  transverse  row  between  the 
groups;  all  of  these  pores  lie  within  the  space  covered  by  the  dark  color; 
there  are  also  many  small  pores  outside  this  color  limit,  but  the  ease 
is  so  transparent  that  they  are  nearly  invisible.  The  dorsum  is  convex 
and  has  no  marginal  rim,  crenulations  of  the  margin  itself  are  irregular, 
broadlj'  rounded,  and  shallow,  reentrant  angles  acute;  abdomen  keeled 
on  dorsi-meson,  the  segments  distinct  along  the  keel;  the  thoraco- 
abdominal suture  and  the  dorso-medial  suture,  which  meets  it  at  right 
angles,  are  also  evident;  cephalad  of  the  vasiform  orifice  are  two 
conspicuously  chitinized,  crescent-shaped  thickenings  in  the  tergum. 
Vasiform  orifice  subovate,  caudal  end  broadly  rounded,  bounded  by  a 
slightly  raised  rim,  deeper  yellow  than  surrounding  dorsum,  the  inner 
lateral  and  caudal  margins  of  the  orifice  much  corrugated  or  folded; 
operculum  not  one-half  the  length  of  orifice,  and  in  width  not  quite 
filling  the  open  space,  distal,  free  end  truncate;  dorsum  setose;  lingula 
well  developed,  nearly  or  quite  as  long  as  the  orifice,  spatulate,  distal 
portion  convex,  enlarged,  rather  bulbous,  apex  with  a  pair  of  long 
and  caudally  projecting  hairs  at  its  lateral  angles,  the  portion  which 
projects  beyond  the  operculum  setose.  Latero-cephalad  of  orifice  is  a 
pair  of  short,  delicate  sette. 

Adults. — As  in  A.  j/ruirwsifs. 

Coti/pes.—Ho.  7094,  U.S.N.M. 

This  species  is  found  only  on  the  willow  and  is  peculiar  to  it;  a  great 
number  of  specimens  were  collected  on  November  4,  1901,  from  Salix 
laevigata  at  Stevens  Creek,  Santa  Clara  Valley;  the  immature  stages 
were  on  the  under  sides  of  the  leaves,  which  were  frequently  encrusted 
with  them.  Adults  were  issuing  from  the  pupa-cases,  and  many  had 
settled  upon  the  under  sides  of  leaves  of  Wmhhujtonia  midu^  which  was 
growing  under  the  host  plants.  The  coloration  of  the  pupa-cases  is 
rather  characteristic  of  parasitized  cases  in  general;  but  as  adults  were 
seen  issuing  in  numbers  from  the  cases  which  were  darkest,  the 
coloration  must  be  normal. 

34.  ALEYRODES  ROLPSII  Quaintance. 
Alet/rwles  rolfttii  QrAiNTANCE,  Can.  Ent.,  XXXI,  p.  90. 
From  Upola,  Florida,  on  cultivated  geranium. 
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35.  ALEYRODES  RUBORUM  Cockerell. 

Aleyrodea  ruborum  Ck)CKEEELL,  Jn.  N.  Y.  Ent.  80c.,  V.,  No.  11,  p.  96;  Ann.  Kept, 
Fla.  Agr.  Expt.  Sta.,  1898,  p.  66. 

On  cultivated  Rubtis  Gunelfoliua  at  Lake  City  and  San  Mateo,  Florida. 

36.  ALEYRODES  PBRILEUCUS  (CockereU). 

Aleyrodes  perilenca  Cockerell,  Proc.  Acad,  of  Nat.  Sci.  Phila.,  May,  1902,  p.  283, 
and  in  an  as  yet  unpublished  bulletin  written  for  the  Florida  Exper.  Station, 
by  T.  D.  A.  Cockerell,  who  kindly  furnished  the  author  the  description. 

Pupa-case, — Oval  in  shape;  extremely  dense  in  texture;  color  per- 
fectly black.  Lateral  margins  with  a  fringe  of  very  narrow;  regular, 
white  waxen  ribbons  regularly  and  strongly  beaded.  Dorsum  free 
from  secretion;  it  has  a  sharp,  submarginal  keel  and  a  distinct  longi- 
tudinal keel,  which  is  sharp  on  the  thorax  and  broad  and  rounded  on 
the  abdomen,  where  it  is  crossed  by  six  narrow,  transverse  longitudi- 
nally corrugated  bands.  Abdomen  with  transverse  ridgeg  marking  the 
segments.  Vasiform  orifice  shovel  shaped;  marginal  area  with  verj^ 
numerous  radiating  furrows,  the  areas  between  them  minutely  punc- 
tured. Margin  of  case  very  regularly  crenulate.  The  conical,  black, 
larval  skin  was  found  in  one  example  on  the  back  of  the  pupa,  but 
ordinarily  it  is  lost. 

Adults. — Unknown. 

It  occurs  at  La  Jolla,  California  (Cockerell),  and  Cuero,  Texas 
(Townsend),  on  leaves  of  Quercus^  solitary  on  the  upper  side. 

37.  ALEYRODES  STELLATUS  (Maskell). 
Aleyrodes  steUaia  Maskell,  Trans.  New  Zealand  Inst,  1895,  p.  442. 

On  Lignurn-viUB^  in  company  with  A.  floccma^  Jamaica. 

38.  ALEYRODES  DIASEMUS,  new  species. 

Larva, — Size,  0.3  by  0.2  mm.;  elliptical;  no  dorsal  secretion,  lateral 
fringe  approximately  one-sixth  the  width  of  larva.  It  is  made  up  of 
opaque  wax  rods  coalesced  at  base,  but  distally  divided  into  irregular 
plates,  sometimes  ragged  at  the  ends.  Color,  transparent  whiU% 
slightly  yellow  around  the  mouth  parts  and  in  the  central  abdominal 
region.  Dorsum  convex  and  with  a  longi-medial  carina;  lateral  mar- 
gins with  14  pairs  of  equally  spaced  hairs,  with  the  exception  of  the 
difference  between  the  ninth  and  tenth  pairs,  which  is  much  greater. 
Each  hair  is  set  in  a  conical  base,  and  from  each  there  is  a  distinct 
oblique  fold  extending  mesad;  the  usual  caudal  and  latero-caudal  hairs 
are  present.  Immediately  caudad  of  the  eye-spots  there  are  a  pair  of 
large  circular  pores,  which  may  be  the  anterior  pair  of  spiracles;  the 
case  is  so  thin  and  transparent  that  it  could  not  be  determined  whether 
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the  pore«  were  dorsal  or  ventral;  abdominal  segments  distinct;  crenu- 
lations  of  the  margins  minute;  vasiform  oritice  as  in  pupa  ease;  the 
^antenna?  are  not  visible;  the  legs  are  distinct,  though  reduced;  this  is 
not  the  usual  condition  of  these  organs  at  this  stage  or  size;  eye-spots 
single  and  red. 

Pupa-case, — Size,  1.4  b}'  0.84  mm.;  elliptical,  case  flat;  there  is  con- 
siderable variation  in  the  amount  and  kind  of  secretion;  specimens 
may  have  both  lateral  and  dor-sal  wax,  or  either  alone,  or  none;  when 
present  the  lateral  fringe  is  of  coalesced  crystalline  wax  rods  either 
free  from  or  covered  b}'  flocculent  wax;  the  dorsal  secretion  is  in  the 
form  of  a  submarginal  series  of  separate  crystalline  wax  rods,  rather 
long  and  curved  downward;  when  the  case  is  lifted  there  remains  a 
short  vertical  fringe  of  coalesced,  opaque  white  wax  rods.  Color, 
glistening  yellow.  Dorsum  convex  and  bearing  12  pairs  of  extremelj^ 
long,  stout  spines — a  pair  of  caudo-subraarginal,  a  pair  of  latero-caudo- 
submarginal,  a  pair  mesad  of  the  latter,  a  pair  caudad  of  vasiform 
orifice,  a  pair  laterad  of  these,  and  a  pair  laterad  of  the  anterior  mar- 
gin; a  pair  of  abdoniino-submarginal,  a  pair  of  extremely  long  ones 
on  first  abdominal  segment  near  median  line;  two  pairs  on  thorax  close 
to  median  line;  a  pair  of  cephalo-submarginal.  On  the  cephalic  region 
near  the  dorsi- meson  and  caudad  of  the  first  pair  of  spines  is  a  pair  of 
small  pores;  mesad  of  the  first  pair  of  thoracic  spines  is  another  pair; 
on  the  abdomen  there  are  two  parallel  rows  on  each  side  of  the  dorsi- 
meson.  Abdomen  with  a  slight  longi-medial  keel,  along  which  the 
sutures  are  distinct,  the  posterior  ones  reflexed  caudad.  Vasiform 
orifice  a  brighter  yellow  than  the  surrounding  dorsum,  broadly  ovate, 
as  wide  as  long,  apex  broadly  rounded;  operculum,  subrectangular, 
about  one-half  length  of  orifice,  distal  margin  truncate;  lingula  nearly 
as  long  as  the  orifice,  spatulate,  often  dorsally  recurved;  setose  for 
about  four-fifths  of  its  length,  with  two  terminal  lobes  and  a  pair  of 
long  latero-apical  hairs  which  project  caudad  beyond  the  orifice.  Mar- 
ginal crenulations  vary  from  shallow  to  deep,  but  they  are  always 
broad,  round,  and  with  acute  reentrant  angles.  On  the  ventral  sur- 
face the  reduced  legs  are  seen,  apparently  with  all  the  parts  except  the 
tarsi  present;  antenna?  nonsegmented,  base  broad,  apex  abruptly  nar- 
rowed into  a  slender,  finger-like  process;  eye-spots  large  and  red. 

AdiUts. — Unknown. 

Cotypes.—'Ho.  7096,  U.S.N.M. 

Collected  on  campus,  Leland  Stanford  Junior  University,  along 
San  Francisquito  Creek,  September  18,  1901,  and  at  various  other 
dates,  from  the  under  sides  of  the  leaves  of  SytuphorlcarpoH  raeetnoHus. 
Also  collected  on  leaves  of  Rihes  glutino»um^  near  Menlo  Park,  Sep- 
tember, 1901,  and  on  the  same  host  in  Alameda,  June,  1901,  and  on 
Kings  Mountain,  August,  1901. 

Proc.  N.  M.  vol.  xxvii— 03 3^) 
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39.  ALEYRODES  VAPORARIORUM  Westwood. 

Aleyrodes  vajforariorum  Westwood,  Gard.  Chron.,  1856,  p.  852. — Sionoret,  Ann. 
de  la  Soc.  Ent.  de  France,  Dec.,  1867,  p.  387.— W.  E.  Britton,  Ninth  Ann. 
Kept.  Conn.  Agr.  Expt.  Sta.,  1895,  Pt.  2,  p.  203. 

40.  ALEYRODES  GLACIALIS,  new  species. 

Plate  XXXI,  figs.  31-33. 

Zarvw, — The  dorsum  lacks  the  curved  mesal  wax  filaments  which  are 
found  on  the  pupa  case;  in  other  external  respects  as  in  the  pupa  case. 

Pupa-case. — Size,  0.85  mm.  by  0.6  mm.;  elliptical;  color,  with 
inclosed  pupa,  yellow;  when  the  case  is  empty,  semitransparent  white; 
occasionally  the  color  may  vary  from  yellowish-brown  to  a  more  or 
less  mottled  brown,  or,  in  extreme  cases,  to  an  almost  uniform  brown- 
ish-black; this  color  variation  is  due  to  parasitization  or  to  the 
presence  of  fungus.  There  is  no  lateral  fringe,  but  just  inside  the 
dorso-lateral  margin  there  is  a  continuous  submarginal  fringe,  made 
up  of  an  irregular  series  of  tapering  crystalline  rods  of  about  equal 
length  and  more  than  one-half  the  width  of  case.  These  issue  from 
large  conical  papillae,  which  are  ari-anged  around  the  case  in  a  row  of 
from  one  to  three  deep,  except  caudad  and  latero-caudad  of  the  vasi- 
form  orifice,  where  there  are  an  irregular  number.  Mesadof  the  sub- 
marginal  fringe  there  are  a  variable  number  of  shorter  tapering  rods 
of  wax,  which  are  curved  or  even  coiled  upon  themselves;  these  are 
arranged  with  reference  to  the  segments  and  issue  from  large  circular 
pores,  which  constitute  the  most  conspicuous  dorsal  cliaracter  of  this 
species  and  which  may  vary  from  one  on  each  side  of  the  segment  to 
groups  of  from  three  to  five.  Besides  these  pores  there  are  others,  so 
scattered  that  no  definite  place  can  be  assigned  them,  and  also  many 
small  pores  scattered  among  the  papillae  and  over  the  dorsum.  Dor- 
sum convex,  finely  punctate,  and  with  a  pair  of  long  tapering  caudo- 
marginal  spines  set  in  conspicuous  conical  bases,  and  a  pair  of  very 
long  spines  laterad  of  the  anterior  margin  of  the  vasiform  orifice;  the 
usual  caudal  pair  are  wanting;  the  latero-caudal  pair  are  short  and  the 
cephalp-marginal  pair  are  minute.  Crenulations  of  margin  of  case 
broad  and  very  shallow;  where  the  caudal  furrow  meets  the  margin 
the  crenulations  are  distinctly  different,  being  deeper  and  more  pointed 
in  outline  and  closer  together  (Plate  XXXI,  fig.  33).  Abdominal 
sutures  faintly  defined,  the  posterior  ones  strongly  reflexed  caudad;  in 
the  abdomen  two  large  yellow  visceral  glands  show  through  the  body 
wall.  Vasifonu  orifice  broadly  ovate,  almost  as  broad  as  long;  cephalic 
edge  straight,  caudal  end  with  a  fine  acute  emargination  with  a  small 
finger-like  process.  Operculum  subsemielliptical,  much  broader  than 
long,  and  less  than  one-half  the  length  of  orifice.  Lingula  nearly 
the  length  of  orifice,  subspatualate,  densely  setose  with  minute  hairs, 
and  bearing  three  pairs  of  lateral  lobes  and  a  terminal  lobe.     Cephalad 
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of  vasiform  orifice  are  two  crescent-shaped  thickenings  of  terguin,  and 
between  it  and  the  caudal  margin  of  case  there  is  a  shallow  furrow. 
On  the  ventral  surface  the  unsegraented  reduced  legs  are  seen;  the 
antenna?  are  short,  stout,  unsegmented,  and  with  a  spine  at  apex;  eye- 
spots  large,  dark  red. 

There  is  considerable  variation  in  amount  of  dorsal  secretion  and  in 
the  number  of  pores  and  papillae. 

Adult  fernaU, — Length,  alx)ut  1.83  mm. ;  fore  wing,  1.27  mm.  by  0.5 
mm.;  hind  wing,  1.03  by  0.43  mm.;  hind  tarsus,  0.25  mm.;  proximal 
segment,  0.15  mm.;  tibia,  0.45  mm.;  main  vein,  seven-eighths  length 
of  wing;  flexure,  about  midway  between  base  and  apex  of  wing; 
beyond  the  flexure  the  vein  fades  out.  Color,  abdomen,  pale  yellow, 
head  and  thorax  darker  yellow  to  pale  dusky;  legs,  antennae  almost 
white;  wings  immaculate,  folded  so  that  basal  veinlet  is  not  seen;  fore 
wing  with  a  conspicuous  anal  fold.  Eyes  dark  reddish  brown;  in  live 
specimens  each  is  separated  into  two  parts  by  a  wedge-shaped  band  of 
white  wax  granules;  in  the  mounted  specimen  the  wax  is  dissolved 
away  and  the  eyes  are  apparently  only  constricted.  Antennae  and 
mentum  usual.  Vasiform  orifice  obscured.  Genitalia  sharply  conical, 
brownish  in  color,  otherwise  ordinary.  Insect  bred  from  pupa  case 
on  Ceanothus  califomieu^. 

Male, — (Bred  from  pupa  case  on  Rulnis  vitifoUvs.)  Length,  1.1 
mm.;  fore  wing,  1.1  mm.  by  0.44  mm.;  hind  wing,  0.9  mm.  bj^  0.37 
mm. ;  hind  tarsus,  0.25  mm. ;  middle  tarsus,  0.21  mm. ;  proximal  tarsus, 
0.23  mm. ;  hind  tibia,  0.43  mm. ;  middle  tibia,  0.3  mm. ;  proximal  tibia, 
0.03  mm.;  proximal  segment,  0.16  mm."  Color  as  in  female.  Men- 
tum dusky,  nearly  black.  Genitalia,  usual.  In  other  respects  essen- 
tially as  in  female. 

The  pupa  cases  were  first  collected  in  March,  larvae  on  April  16. 
Adults  were  seen  flying  at  this  time,  but  the  first  to  emerge  from  the 
segregated  cases  came  out  on  May  29. 

Cott/pes.—lSo.  7095,  U.S.N.M. 

This  species  is  found  on  the  under  sides  of  the  leaves  and  has  been 
collected  in  the  following  localities:  On  Cmnothus  califonnem^  from 
the  Santa  Cruz  and  Santa  Moreno  ranges;  on  Yerba  Santa,  from 
Bang's  Mountain;  on  RnhmmtlfoUm^  from  the  Santa  Clara  Valley  and 
Alameda;  on  Rhwiinm  californica^  from  the  Santa  Cruz  and  Santa 
Moreno  ranges  and  Santa  Clam  Valley;  on  Clematis  liguHticifoUa^ 
OpxHoHter  capitatm^  and  Symphoricnrpos  racemrmis^  from  the  Santa 
Clara  Valley,  and  from  Querciis  demijlora^  from  Kings  Mountain. 
There  are  seldom  more  than  two  or  three  specimens  on  a  leaf;  they  are 
usually  found  together  with  A,  coronatui^  and  A,  gelatinosus. 

«  There  ia  considerable  variation  in  the  number  of  large  dorsal  pores  and  papillse. 
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41.  ALEYRODES  VINSONOIDES  CockereU. 

Aleyrodes  vinamioides  Cockerell,  Psyche,  VIII,  No.  266. 
Frontera,  Tabasco,  Mexico.     On  undetermined  tree. 

42.  ALEYRODES  QUAINTANCEI,  new  species. 
Plate  XXXVII,  figs.  70-73. 

^99^' — T3'P^9  unmarked,  pedicel  at  one  side  of  Imse. 

Larva. — (Stage  1.)  Size,  0.33  by  0.2  mm.;  elliptical:  wax  secretion 
wanting;  color,  white;  the  abdominal  segments  distinct  to  margin: 
neither  marginal  rim  nor  lateral  wax  tubes  evident,  but  short  lateral 
hairs  set  in  conical  bases  extend  around  the  entire  margin;  the  usual 
caudal  and  latero-caudal  hairs  are  \  er}'  long,  the  former  set  in  con- 
spicuously large  conical  bases.  Vasiform  orifices  broadly  ovate, 
truncate  at  caudal  end,  lateml  margins  straight;  operculum  less  than 
one-half  length  of  orifice,  rectangular,  squarely  notched  at  the  latero- 
cephalic  angles  and  with  a  minute  spine  mesad  of  the  notch;  liogula 
about  two- thirds  length  of  orifice,  spatulate  covered  with  transparent 
dots,  which  are  probably  minute  hairs;  apex  setose,  the  hairs  much 
longer  than  usual.  Within  the  body  two  large  dark-yellow  visceral 
glands  are  conspicuous.     Eye-spots  large,  dark  red. 

Larva. — (Stage  2,  studied  from  molt.)  Size,  0.35  by  0.26  mm.: 
shape  broadly  elliptical;  wax  secretion  wanting.  Color,  a  semitrans- 
parent  whitish  yellow.  There  is  no  marginal  rim  and  the  lateral  wax 
tubes  are  evident;  crenulations  large,  rather  pointed,  reentrant  angle 
acute;  abdominal  sutures  barely  visible.  No  lateral  hairs,  but  the 
dorsum  bears  three  pairs  of  long  and  tapering  spines — a  pair  on  the 
cephalic  region,  a  pair  on  thorax,  and  a  pair  latero-cephaled  of  the 
vasiform  orifice;  the  latter  are  shorter  and  more  delicate  than  the 
others;  the  usual  caudal  and  latero-caudal  hairs  are  present.  Vasiform 
orifice  as  in  pupa  case.     No  traces  of  legs,  antennae,  or  eye-spots. 

Lavva. — Stage  3  (studied  from  moults).  Size,  0.44  by  0.2  mm., 
broadly  elliptical,  truncate  at  the  caudal  end;  color,  brown;  by  trans- 
mitted light,  a  pale  smok}^  shade;  there  are  transverse  bauds  of  darker 
color  on  each  of  the  abdominal  segments,  which  are  also  covered  with 
transparent  dashes.  Body  segments  distinct.  The  marginal  rim  is 
wanting,  but  the  lateral  wax  tubes  are  slightly  bent  downward. 
Crenulations  of  margin,  vasiform  orifice,  and  lateral  fringe  as  in  pupa- 
case.     Dorsal  spines  as  in  younger  stage,  but  nmch  reduced. 

Early  p^ipa-cai^e. — Size,  about  0.50  by  0.15  mm.,  measured  within 
marginal  rim;  shape  subovoid,  prolonged  caudad,  extreme  caudal  end 
lobe-like;  on  each  side  of  this  part  of  case  there  is  a  short  blunt  spine. 
Color  black,  case  highly  chitinized,  crenulations  of  rim  as  in  pupa- 
case. 
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Piipa-cme, — Size,  about  0.83  mm.  by  0.6  mm.;  measured  within  the 
marginal  rim,  the  dorsum  is  0.7  mm.  by  0.40  mm. ;  the  outside  measure- 
ment are  variable  and  not  exact,  as  the  angle  at  which  the  rim  bends 
varies  continually;  shape  of  dorsum  oval,  prolonged  caudad  until  it  is 
lobe-like  at  end,  dorsal  and  ventral  secretion  wanting;  lateral  fringe, 
flat  upon  the  leaf,  made  up  of  transparent  wax  rods,  coalesced  nearly 
to  the  distal  ends  and  al)out  the  width  of  case.  Dorsum  with  a  sharp 
keel  extending  its  entire  length;  within  the  ridge  formed  by  marginal 
rim  there  is  a  sunken  line  extending  around  case;  abdominal  segments 
conspicuously  set  off  to  this  sunken  space;  cephalo-thoracic  region 
deeply  sculptured.  Color,  shining  black  b}-  transmitted  light,  with 
golden  brown  colorations;  of  these  there  is  a  continuous  line  around 
dorsal  ridge  of  marginal  rim;  three  pairs  of  transverse  portions  of 
case  on  the  thoraco-cephalic  region,  occupying  almost  the  entire  space; 
latero-cephalad  of  the  most  cephalic  of  these  and  adjacent  to  marginal 
rim  is  a  large  pair  of  conspicuous  wedge-shaped  places;  near  cephalic 
end  of  case,  on  each  side  of  the  dorso-median  suture,  there  are  two 
small  circular  places;  caudad  of  these  and  nearer  the  suture  there  is 
a  pair  of  short  oblique  lines  on  each  side,  caudad  of  these  is  a  pair 
of  small  circular  places,  caudad  of  these  is  a  broken  oblique  line  on 
each  side  of  the  suture;  on  the  abdomen,  caudad  of  each  suture,  is  a 
narrow  space;  cephalad  of  the  vasiform  orifice  is  a  large  crescent- 
shaped  place  the  central  portion  of  which  is  continued  to  the  vasiform 
orifice,  and  the  vasiform  orifice  is  of  the  same  color.  This  coloration 
is  probably  due  to  unequal  chitinization  of  the  case.  Body  segmenta- 
tion distinct;  median  and  thoraco-abdominal  sutures  conspicuous,  the 
latter  very  sinuate  and  extending  to  the  marginal  ridge.  The  dorsal 
disk  is  slightly  larger  than  the  ventral,  and  they  are  connected  by 
the  marginal  wax  tul>es,  which  are  bent  downward  and  inward,  thus 
making  an  oblique  rim.  Crenulations  of  margin  deep  and  round,  as 
wide  as  long;  mesad  of  the  end  of  each  wax  tube  is  a  large  pore. 
The  usual  caudal  hairs  are  long  and  delicate,  the  latero-caudal  pair 
shorter.  Vasiform  orifice  small,  tubercled,  subcircular;  operculum 
relatively  the  same  shape,  filling  the  orifice;  lingula  minute,  stmp- 
shaped,  obscured  by  the  operculum.  There  are  a  pair  of  pores  latero- 
cephalad  of  orifice,  which  are  probably  the  follicles  of  the  hairs 
usually  present  at  this  place.  Eye-spots  black,  situated  mesad  of  the 
wedge-shaped  transparent  spot  on  cephalo-dorsum. 

Adults, — Unknown. 

Cotype^.—y^o,  7097,  U.S.N.M. 

Collected  at  Stevens  ("reek,  October,  1901;  found  upon  the  under 
sides  of  the  leaves  of  RluuanuH  crocca  together  with  Aleyrode^ 
irlde^cens. 
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43.  ALEYRODES  NIGRANS,  new  species. 
Plate  XXVII,  fig.  3. 

I^gff, — Size,  0.23  by  0.11  mm.;  dark  \'eliow  to  a  dusky-brown  in 
color,  empty  shells  uniformly  brown;  the  chorion  is  firm,  and  the 
egg,  in  consequence,  keeps  its  shape  and  position  when  empt}%  Egg 
elliptical  in  shape,  more  curved  than  usual,  apex  rather  pointed;  shell 
unmarked;  pedicel  short  and  at  one  side  of  base  on  the  convex  curve. 
Eggs  always  found  in  an  upright  position  on  the  under  side  of  the  leaf. 

Larm, — When  first  hatched  about  0.3  mm.  by  0.08  mm.;  elongate, 
elliptical,  with  dorsum  very  convex,  and  having  a  narrow  band  of 
semitransparent  wax  closely  appressed  to  the  margins.  Under  the 
lens  it  is*  semiti-ansparent  and  pale  yellow  in  color.  Dorsum  void  of 
pores,  set«,  or  exudation;  marginal  rim  distinct,  thickened,  narrow, 
noncrenulated,  and  with  two  parallel  rows  of  minute  transparent 
spots  which  extend  around  it.  Lateral  margins  with  seven  pairs  of 
short,  delicate  hairs  set  in  tubercled  bases;  these  extend  from  the 
latero-cephalic  margin  about  two-thirds  the  distance  toward  the  caudal 
end;  the  usual  caudal  and  latero-caudal  hairs  are  present,  very  minute. 
No  trace  of  segmentation  except  along  dorsi-meson  of  abdomen.  Vasi- 
form  orifice  subcircular,  bounded  by  a  conspicuous  raised  rim;  oper- 
culum the  same  shape,  filling  the  orifice;  lingula  not  seen.  Antennje 
and  legs  functional;  eye-spots  red,  divided,  circular  and  subequal  in 
size. 

Just  after  the  first  moult  the  larva  is  about  0.4  mm.  b}'  0.27  mm.; 
broadly  elliptical  in  shape.  The  insect  is  flatter  and  has  a  narrow 
lateral  fringe  of  glassy  rods,  which  are  continuous  at  base,  but  are 
divided  distally  into  irregular  plates;  all  lateral  hairs  have  disappeared, 
and  there  are  faint,  irregular  crenulations  around  the  margin;  abdom- 
inal segments  distinct  along  the  dorsi-meson;  the  caudal  hairs  are 
much  longer  than  in  the  first  stage,  and  the  beginning  of  the  medio- 
caudal  l()])e,  which  is  characteristic  of  the  pupal  stage,  is  evident;  dor- 
sum with  4  pairs  of  long,  tapering  spines.  A  pair  on  the  cephalic 
region,  a  pair  on  the  meso-thorax,  a  pair  on  the  meta-thorax,  and  a 
pair  on  the  abdomen,  laterad  of  the  cephalic  margin  of  the  vasiforra 
orifice.  Lingula  short,  strap-shaped,  and  densely  setose.  Eye-spots 
single,  bright  red  in  color.  No  trace  of  legs  or  antennce.  In  other 
respects  essentiall}^  as  in  the  fiist  stage. 

In  the  third  stage  the  larva  is  the  same  as  in  the  preceding,  with 
the  exception  that  it  is  darker  yellow  in  color  and  has  a  dorso-median 
keel. 

Phpi-cufse, — Size,  about  0.9  nnn.  by  0.6  mm.;  shape,  oval,  pro- 
longed caudad  into  a  conspicuous  pointed  lobe,  on  the  lateral  margins 
of  which  are  the  caudal  hairs.  The  dorsal  disk  is  nmch  larger  than 
the  ventral,   and  the  marginal  wax  tubes   are    bent  downward  and 
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inward  to  the  ventral  surface  of  case,  thus  connecting  the  two  disks 
by  an  oblique  rim  on  which  the  flutings  of  the  wax  tubes  are  very  dis- 
tinct; they  also  extend  for  a  short  distance  on  the  dorsal  disk,  and 
then  fade  out.  Dorsum  void  of  exudation  of  any  kind  and  without 
sete.  There  is  also  no  lateral  fringe,  but  an  occasional  specimen  has 
a  little  fragmentary  wax  around  the  ventral  border  of  the  case  upon 
the  leaf.  Case  dull  black  in  color,  and  so  thick  that  it  is  cleared  only 
after  prolonged  boiling  in  caustic  potash,  or  immersion  in  labarraque. 
Abdominal  segmentation  distinct  along  the  median  portion  of  case; 
second  thoracic  segment  distinct  near  the  dorsi-meson;  third  thoracic 
.segment  distinct,  extending  nearly  to  the  marginal  rim;  thoraco- 
abdominal suture  sinuate;  a  rounded  keel  reaches  from  the  vasiform 
orifice  to  the  thorax,  and  from  this  point,  extending  nearly  to  the 
cephalic  margin,  there  is  a  sharp  ridge;  in  partially  cleared  specimens 
the  usual  dorso-medial  suture  shows  instead  of  the  cephalic  portion  of 
the  keel.  Crenulations  of  the  marginal  rim  irregular  and  notched; 
the  openings  are  mesad  of  the  ends  of  the  tubes,  and  form  a  regular 
row  of  minute  round  pores.  When  a  portion  of  the  reflexed  mar- 
ginal rim  is  partiallv  cleared  in  caustic  potash  and  examined  by  trans- 
mitted light,  there  are  seen  irregular  transverse  rows  of  groups  of 
minute  black  spots  along  the  wax  tubes.  Vasiform  orifice  tubercled, 
subcircular;  operculum  relatively  the  same  shape  and  filling  the  ori- 
fice; lingula  not  seen;  when  examining  the  cases  the  operculum  was 
often  seen  to  be  raised  while  a  drop  of  ''honey  dew"  was  being 
emitted,  after  which  it  was  again  lowered  into  the  orifice. 

Adult  female, — Length,  1.3  mm.;  forewing,  1.3  by  0.53  mm.;  hind 
wing,  1.08  by  0.4  mm.;  color  uniformly  a  deep  golden  yellow,  legs 
and  antennas  paler;  mentum  yellow,  the  tip  dusky.  Wings  somewhat 
dusky  at  distal  end;  this  is  caused  by  a  structural  thickening;  the 
co^ital  margins  are  a  conspicuous  golden  yellow;  main  veins  distinct 
to  apex;  flexure  of  forewing  not  acute;  basal  vein  long — it  arises  from 
the  very  base  of  the  wing,  apparently  distinct  from  the  main  vein, 
and  extends  obliquely  caudad  to  anal  margin.  Eyes  dark  red,  con- 
stricted to  dumb-bell  shape.  Antennae  usual.  Genitalia  acute  conical, 
ordinary. 

Jf«tf.— Length,  0.83  mm.;  forewing,  1  mm.  by  0.4  mm.  Genitalia 
ordinary.  Very  much  smaller  than  the  female;  in  other  respects 
essentially  the  same. 

Cotypes.^^o.  7098,  U.S.M.M. 

Collected  on  CUmatis  ligmticifolia,  Rlmmnus  californlca,  ArhuUi^ 
mensi€sii\  Arctmtaphylos  mamanita^  Urnbellularla  calif ormca^  Heter- 
m^l^s  arbidifolia^  Eriodictyon  califomicum,  Ceanothns  californicus, 
Sympharicarpos  racemosm,  Prunua  ilidfolia,  and  Lonicera  involncrata 
in  the  San  Ramon  Valley  at  the  base  of  Mount  Diablo,  in  the  Santa  Clara 
VaUey,on  Black  and  on  King's  mountains,  and  on  the  slopes  of  the  banta 
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Cruz  Range  near  Los  Gatos,  Pacific  Congress  Springs,  and  along 
Stevens  Creek,  and  on  the  slopes  of  Sierra  Morena  Range.  ^^^^ 
were  found  in  April  and  May,  the  early  larval  stages  in  April,  May, 
June,  and  September  and  the  first  week  of  October,  while  pupa  caries 
have  been  plentiful  every  month  of  the  year  on  all  except  the  decidu- 
ous host  plants.  Adults  emerged  April  22,  1902,  from  segregated 
cases  kept  in  the  laboratory. 

44.  ALEYRODES  MASKELLI,  new  species. 
Plate  XXXVII,  fig.  74. 

Egg. — Size,  about  0.27  mm.  by  0.13  mm.,  exclusive  of  the  pedicel 
which  is  nearly  one-half  the  length  of  the  Qg^.,  and  placed  at  one  side 
of  center  of  the  base;  the  Qgg  is  more  pointed  at  the  apex  and  longer 
and  narrower  than  usual.  Color,  deep  yellow,  entire  shell  covered 
with  polygonal  markings. 

Larvix. — All  stages  are  in  external  appearance  essentially  the  same 
as  m  pupa  case  except  that  the  caudal  sette  are  much  longer. 

Pupa  awe. — Size  about  0.9  mm.  by  0.65  mm.,  but  var^'ing  some- 
what; elliptical  in  shape,  slightly  narrowed  caudad  and  with  posterior 
end  of  case  truncate.  Case  closely  applied  to  leaf,  at  first  flat,  but 
later  becoming  somewhat  convex.  The  vertical  fringe  so  common  in 
aleyrodids  of  this  type  is  absent  in  this  species.  Dorsum  without 
secretion,  but  there  is  a  lateral  fringe  which  varies  in  length  and 
position,  in  some  specimens  being  long  r.nd  flat  upon  the  leaf,  in 
others  it  is  short  and  so  deflexed  that  it  looks  like  the  usual  vertical 
fringe;  it  is  about  one-sixth  the  width  of  case  and  made  up  of  very 
small  crystalline  coalesced  rods,  which  are  distally  divided  into 
irregular  plates.  The  case  is  pale  yellow  in  color,  the  coloration 
deepening  as  the  developing  insect  approaches  maturity,  empty  pupa 
case  colorless;  on  each  side  of  abdomen,  within  the  body,  there  is  an 
irregular  oblong  spot  of  deep  orange-yellow,  evidently  a  visceral 
gland.  A  majority  of  the  late  pupa  cases  show  a  closely  striate,  wide, 
marginal  rim  plainly  demarked  from  dorsum  all  around  by  a  thick 
line;  the  lateral  wax  tubes  are  not  evident,  but  the  crenulations  of  the 
marginal  rim  are  rounded  points  about  as  long  as  they  are  broad  at 
base;  the  incisions  are  quite  uniform  and  acute.  There  is  the  usual 
pair  of  long  setjc  on  the  caudo-lateral  margin  of  case,  and  a  pair  of 
short,  delicate  ones  on  the  cephalo-lateral  margin.  The  dorsum  has  a 
number  of  minte  hairs  scattered  over  it;  in  the  marginal  rim  they  are 
arranged  in  a  row  extending  around  the  base;  besides  these  it  bears  a 
pair  of  short  setie  arising  within  the  caudal  margin  of  case,  and  a  pair 
of  well-developed  spines  laterad  of  the  anterior  margin  of  the  vasiform 
orfice.  Abdominal  segments  distinct  on  middle  one-half  of  case  and 
somewhat  keeled  along  the  dorsi-meson. 
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Vasiform  orifice  small,  with  a  heavy  yellow  rim  that  is  darker  than 
the  surrounding  dorsum;  the  inner  lateral  and  caudal  margins  with 
conspicuous  folds  or  corrugations,  which  extend  into  the  cavity  of  the 
orifice;  operculum  less  than  one-third  length  of  orifice,  subtrapezoi- 
dal,  cephalic  margin  straight,  caudal  truncate,  setose  on  distal  margin; 
lingula  short,  projecting  beyond  the  operculum,  distal  end  enlarged, 
dorsally  convex  and  densely  setose.  Cephalad  of  the  vasiform  orifice 
there  are  two  crescent-shaped  thickenings  in  the  tegument  of  ca«e,  and 
a  shallow  furrow  extends  caudad  to  margin  of  case.  On  the  ventral 
surface  the  unsegmented  reduced  legs  are  distinctly  seen;  the  antennas 
are  nonsegmented,  broad,  reduced,  and  end  in  a  finger-like  process. 
Eyespots  of  the  younger  pupa  are  a  bright  dark  red  in  color  and  are 
not  facetted;  in  the  older  specimens  they  are  large,  very  dark  in  color^ 
with  the  edges  reddish,  and  are  strongly  constricted  in  the  middle. 

Adults, — (Male  and  female,  bred  from  segregated  pupa  cases.) 
Abdomen,  legs,  and  antennte  whitish-yellow  in  color,  head  and  thorax 
darker  yellow.  Wings  immaculate,  but  so  crumpled  that  they  can 
not  be  accurately  described  in  detail.  Eyes  undivided,  strongly  con- 
stricted through  the  middle;  color,  by  transmitted  light,  black  with 
reddish  edges. 

Male. — Length,  0.95  mm.;  hind  femur,  0.25  mm.;  hind  tibia,  0.3^ 
mm.;  hind  tarsus,  0.183  mm.  Fourth  antennal  segment  much  shorter 
than  usual,  al>out  four-fifths  length  of  segment  seven. 

Female, — Length,  1.1  mm.;  antennae  about  0.4  mm.;  the  fourth  and 
seventh  segments  equal,  each  approximately  0.07  mm. 

Cotype^.—^o.  7099,  U.S.N.M. 

Collected  on  under  sides  of  the  leaves  of  Quercus  denstflora  at  I^ 
Honda,  April  13,  1901,  and  again  on  King's  Mountain,  May  16,  1902; 
only  a  few  isolated  specimens  found. 

45.  ALEYRODES  WELLMAN^,  new  species. 
Plate  XXVII,  figs.  5,  5a,  and  Plate  XXXV,  fig.  61. 

Picjya  case, — Size,  0.93  mm.  by  0.6  mm. ;  shape  subelliptical,  slightly 
narrowed  cephalad  and  frequently  truncate  on  caudal  margin;  color, 
by  reflected  light,  dark  brown  with  yellowish  margin,  by  transmitted 
light  the  marginal  rim,  vasiform  orifice,  the  furrow  to  caudal  margin, 
and  the  sutures  are  a  semitransparent  yellow.  There  is  no  lateral 
fringe;  the  vertical,  ventral  fringe  is  short  and  usually  remains  upon 
the  leaf  when  the  pupa  case  is  removed. 

The  dorsal  secretion  consists  of  a  submarginal  series  of  small  crys- 
talline rods,  usually  more  than  half  width  of  case,  which  may  be  sepa- 
rate or  more  or  less  coalesced.  Case  leather  flat;  dorsum  punctate, 
the  minute  depressions  in  the  outer  portion  taking  the  form  of  irregu- 
lar somewhat  radiating  striations.     Scattered  over  the  entire  dorsum 
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of  soiue  specimens,  but  more  usually  found  upon  the  cephalic  and 
thoracic  regions,  are  a  number  of  large  yellow  semitransparent 
spaces;  besides  these  there  are  a  variable  number  of  small  pores, 
arranged  in  nearly  parallel  longitudinal  lines  or  groups.  The  num- 
ber of  these  pores  is  considerably  increased  when  the  case  is  slightly 
cleared  in  caustic  potash.  The  median  thoraco-cephalic  suture  and 
the  thoraco-abdominal  suture  are  conspicuous  because  of  their  color 
and  semitransparency;  the  latter  of  these  sutures  is  sinuate  and  ex- 
tends to  the  lateral  margins  of  the  case.  There  is  a  dorsi-median 
longitudinal  keel  extending  length  of  abdomen;  upon  this  the  sutures 
are  distinct;  the  last  three  are  strongly  reflexed  caudad.  Within  the 
marginal  rim  is  a  row  of  large  conical  papillae,  from  which  issues  the 
dorso-submarginal  waxen  rods;  mesad  of  the  papillte  are  several  irregu- 
lar rows  of  minute  blunt  spines.  The  marginal  crenulations  are  shal- 
low and  irregular  and  the  wax  tubes  indefinite  in  outline. 

Vasiform  orifice  subovate,  about  four-fifths  as  wide  as  long,  the  inner 
lateral  and  caudal  margins  much  corrugated,  giving  the  impression  of 
being  toothed,  and  the  folds  darker  in  color  than  the  surrounding  sur- 
face. Operculum  broadly  ovate,  scarcely  one-half  length  of  orifice  and 
not  as  wide,  the  cephalic  margin  straight,  dorsum  convex  and  covered 
with  minute  hairs.  Lingula  about  three-fourths  length  of  orifice, 
cylindrical  to  enlarged  distal  portion,  which  has  three  pairs  of  lateral 
lobes  and  a  terminal  lobe;  arising  from  the  apex  laterad  of  the  ter- 
minal lobe  is  a  pair  of  long  stout  seta?  which  project  caudad;  the 
enlarged  portion  is  densely  and  minutely  setose.  From  the  apex  of 
the  vasiform  orifice  to  the  caudal  margin  there  extends  a  distinct  fur- 
row. The  margin  of  the  pupa  case  bears  a  pair  of  delicate  latero- 
caudal  hairs;  the  usual  caudal  pair  are  wanting. 

This  Aleyrodid  is  found  on  the  under  sides  of  the  leaves  of  Rharanus 
ccdlformea^  together  with  A.  uide^scem  and  A.  sphvdeiis.  The  species 
is  not  plentiful;  usually  not  more  than  a  single  specimen  is  found  on  a 
leaf.    Only  the  pupal  stage  has  been  verified. 

Cotypes.—^o,  7100,  U.S.N.M. 

Collected  by  the  author  in  April  and  May,  1902,  on  the  campus, 
Leland  Stanford  Junior  University,  and  at  Stevens  Creek  November 
12,  1901. 

46.  ALEYRODES    EXTRANIENS,  new  species. 
Plate  XXXVI,  fips.  65-67. 

Egg. — Size,  0.2  mm.  by  0.08  mm.  Unmarked,  deep  yellow;  apex 
pointed,  pedicel  to  one  side  of  base.  Shell  thick  and  so  firm  that  it 
retains  its  shape  when  empty. 

Larva. — (Stage  1.)  Size  about  0.4  mm.  by  0.25  mm.;  shape,  ellip- 
tical; color,  pale  yellow;  dorsum,  convex.  There  is  neither  dorsal  nor 
lateral  exudation  of  wax,  but  most  of  the  specimens  show  a  slight 
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ventral  secretion  which  may  form  a  narrow  base  upon  which  the  larva 
rests.  The  latero-marginal  hairs  and  the  marginal  rim,  usually  pres- 
ent at  this  stage,  are  wanting.  Crenulations  indistinct;  segmentation 
of  abdomen  distinct  on  central  region;  on  each  side  of  abdomen,  about 
midway  between  the  lateral  margins  and  median  line,  there  is  a  row  of 
pores  which  extend  from  vasiform  oriiice  cephalad  to  the  thoraco- 
abdominal suture,  one  pore  to  each  segment;  these  pores  are  distinct 
in  the  majority  of  specimens. 

The  dorsum  bears  five  pairs  of  conspicuous  long  tapering  spines; 
the  cephalic  pair  is  the  longest;  it  is  about  two-thirds  as  long  as  the 
larva  is  wide  and  arises  mesad  of  the  eyespots;  the  metathoracic  pair 
is  the  shorter  and  more  slender,  the  pair  on  first  abdominal  segment  is 
similar  to  the  second  pair;  the  fourth  pair  is  the  shortest  and  is  laterad 
of  the  cephalic  margin  of  the  vasiform  orifice;  the  fifth  pair  is  caudo- 
submarginal  in  position,  is  stout,  and  projects  caudad  beyond  the 
margin.  The  margin  bears  one  pair  of  latero-cephalic  hairs  and  one 
pair  of  latero-caudal  ones;  both  are  short  and  delicate;  the  usual  pair 
of  caudo-raarginal  setae  are  wanting. 

Vasiform  orifice  subcircular  and  bordered  by  a  narrow,  raised  rim  of 
deeper  yellow  color  than  the  remaining  dorsum.  Operculum  relatively 
the  same  shape  and  nearly  filling  the  orifice,  the  cephalic  margin 
straight;  dorsum  apparently  setose.  Lingula  about  length  of  orifice, 
cylindrical  at  base,  with  enlarged  distal  portion,  the  entire  organ 
densely  setose.  E^'e-spots  single,  large,  of  irregular  shape,  and  bright 
red  in  color.     Legs  functional;  antennae  not  seen. 

The  older  larval  stages  differ  from  the  foregoing  only  in  greater 
size  and  in  the  color  being  a  brighter  yellow.  The  second  and  third 
pairs  of  dorsal  spines  equal  the  cephalic  pair  in  length,  the  fourth 
pair  are  approximately  longer.  The  marginal  crenulations  and  wax 
tubes  are  more  evident.  The  legs  are  reduced,  only  the  large,  upper 
part  being  present.  In  a  larva  whose  size  was  0.6  ram.  b}'^  0.4  mm. 
minute  antt^nnae  were  seen. 

Pfipa-case. — Size,  0.9  by  0.56  mm.;  shape,  elliptical;  color,  with 
inclosed  pupa,  a  bright  yellow;  when  emptv,  translucent  white;  tex- 
ture, film-like.  The  vertical,  ventral  secretion  of  wax  is  sometimes 
flattened  out  and  assumes  the  appearance  of  a  lateral  fringe.  General 
characters  as  in  later  larval  forms;  the  dorsum  bears  three  longitudinal 
parallel  rows  of  pores,  one  on  median  line  and  the  remaining  two  rows 
about  midway  l)etween  the  median  row  and  the  lateral  margins.  Mar- 
ginal crenulations  broad  and  rounded;  the  reentrant  angles  acute;  the 
lateral  wax  tubes  distinct  and  bent  downward.  Cephalad  of  the  vasi- 
form orifice  there  are  two  crescent-shaped  thickenings  in  dorsum. 

The  distal  portion  of  the  lingula  is  conspicuousl}'  rounded  and  setose, 
and  the  apex  is  divided  into  two  minute  pointed  lobes,  latemd  of 
which  are  two  blunt  tubes.  In  living  si>ecimens  the  lingula  is  frequently 
protruded  and  dorsally  retracted.  .     ^^^T^ 
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On  the  venter  of  ea^e,  laterad  of  the  cephalic  margin  of  vasiform 
orifice,  there  are  a  pair  of  tapering  hairs. 

Legs  distinct,  apparently  unsegmented.  Antennae  not  visible. 
E}  es  single,  large,  and  d.-rk  red  in  color. 

Adult  female, — Length,  usually  about  1  mm.,  but  sometimes  varies 
to  0.83  mm.  Fore  wing,  1.07  mm.  by  0.47  mm.  to  1  mm.  by  0.4  mni., 
hind  wing  on  same  insect,  0.9  by  0.33  mm.;  front  tibia,  0.17  mm.; 
front  tarsus,  0.2  mm. ;  hind  tibia,  0.3  mm. ;  hind  tarsus  0.2  mm. ;  color 
of  body,  uniformly  pale  yellow,  legs  and  antennae  white;  entire  insect 
thickly  coated  with  white  granules;  wings  immaculate,  entire  wing 
with  a  narrow  s^mlptured  border,  which  is  wider  on  the  costal  margin, 
each  of  the  minute  divisions  with  from  three  to  live  delicate  hairs; 
margin  of  very  bright  yellow;  main  vein  about  seven-eighths  length 
of  wing,  well  defined  to,  and  somewhat  beyond  the  flexure  and  then 
fading  out.  Flexure  of  main  vein  of  front  wing  at  about  one-half  its 
length;  basal  half  of  main  vein  nearer  the  costal  margin,  the  apex  of 
vein  in  middle  line  of  wing.  The  veinlet  arises  at  base  and  varies  in 
length  with  difl'erent  specimens;  in  some  it  is  very  short;  in  others  it 
turns  abruptly  and  is  continued  to  the  anal  margin  of  wing.  Eyes, 
large;  by  transmitted  light,  reddish  black;  by  reflected  light,  dark  red. 
Each  is  divided  into  two  distinct  regions  by  a  wedge-shaped  white 
mass  of  wax,  which  dissolves  in  Canada  balsam;  the  more  dorsal 
region  is  subpyriform  in  shape  and  much  the  smaller;  the  facets  are 
miimte,  and  the  color  is  bright  red;  the  ventral  region  is  crescent 
shaped  on  dorsal  side,  and  the  facets  are  much  larger  than  those  of 
the  dorsal  portion;  color,  brownish  red.  When  the  insect  is  mounted 
in  Canada  balsam  there  is  no  perceptible  division  of  the  compound 
eyes,  and  the  general  shape  is  either  reniform  or  oblong,  constricted 
about  the  middle. 

Antenna^  with  segment  one  cup-shaped,  short,  as  broad  as  long; 
segment  two  about  twice  as  long  as  segment  one,  p^a'iform,  and  bear- 
ing a  clavate  process,  which  is  tipped  with  a  hair;  segment  three  sub- 
cylindrical,  long,  and  tapering  considembly  at  point  of  insertion  with 
second  segment;  near  the  distal  end  there  are  two  clavate  processes; 
segment  four  very  short  and  cylindrical;  segment  five  longer  than 
fourth  segment,  cylindrical  to  near  the  distal  end,  where  there  is  a 
notc^h  from  which  arises  a  clavate  process;  segment  six,  subequal  with 
fifth  segment,  cylindrical;  segment  seven,  subequal  with  fifth  and  sixth 
segments.  At  one-half  length  it  abruptly  narrows  to  a  point  and  ends 
in  a  finger-like  process,  which  is  tipped  with  a  hair;  at  the  place  where 
segment  is  narrowed  is  seen  one  or  more  minute,  clavate  processes; 
segments  three  to  seven,  inclusive,  are  closely  ringed  with  short  hairs. 
Genitalia  acutely  conical. 

2rale. — I'nknown.  Of  the  very  many  adults  collected  at  various 
times  all  proved  to  be  females. 
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Cotype^.—^o,  7101,  U.S.N.M. 

This  is  an  introduced  species  and  is  a  common  pest  in  the  conserva- 
tories of  San  Francisco,  California.  The  described  specimens  were 
reared  on  a  fern.  Acrostichnrn  caj}e?hse^  which  was  given  to  the  author 
by  Superintendent  McLaren,  of  Golden  Gate  Park,  San  Francisco. 
When  the  plant  was  removed  to  the  laboratory  it  had  only  a  very 
moderate  number  of  the  Aleyrodes  upon  it,  but  within  a  year  the 
under  surfaces  of  the  fronds  were  incrusted.  The  plant  had  from  . 
14  to  30  fronds,  some  of  which  were  over  8  feet  in  height  and 
divided  into  innumerable  leaflets,  altogether  making  considerable  space 
to  be  covered. 

Observation  of  this  plant  was  kept  from  February  2,  1900,  to  May 
28, 1901,  and  during  that  time  all  stages  could  be  found.  In  December 
and  January  there  were  but  few  adults.  At  this  time  the  pupal  stages 
were  most  in  evidence,  while  in  March,  April,  Septeniber,  and  Octo- 
ber the  adults  arose  in  clouds  whenever  the  plant  was  disturbed.  It 
was  not  possible  to  determine  the  number  of  broods  as  the  leaflets 
were  so  minute  and  withered  as  soon  as  taken  from  the  plant;  when 
dry  they  rolled  up  tightly  and  could  not  be  examined  without  break- 
ing into  bits. 

Specimens  were  taken  from  various  plants  in  the  conservatories 
mentioned  as  well  as  from  the  laboratory  plant. 

Upon  the  Acrostkhum  captnse  kept  in  the  laboratory  there  were 
also  found  at  various  times  a  few  minute?  larva?  which  were  very  differ- 
ent in  appearance  from  those  of  A,  eHraniem.  Although  a  careful 
watch  was  kept  for  other  stages,  none  were  found  which  differed  from 
A,  extraniens^  though  the  3'oung  larvae  were  in  evidence  during  the 
entire  time  the  plant  remained  under  observation  (tig.  67,  Plate 
XXXVI). 

Larva, — Length,  about  0.25  mm.;  width,  about  0.15  mm.  Shape, 
sul)elliptical,  narrowed  at  both  ends,  broadest  across  the  mouth  parts, 
(yolor,  an  opaque,  grayish  green.  Dorsum  convex,  and  with  a  pair  pf 
tapering,  sharply  pointed  spines  nearly  one-half  as  long  as  larva. 
These  spines  are  inserted  meso-cephalad  of  the  antennae,  and  in  the  liv- 
ing larvae  are  borne  in  an  almost  upright  position.  There  is  a  narrow 
marginal  rim  which  bears  seven  pairs  of  rather  long  lateral  setae,  one 
pair  of  longer  latero-caudal  seta?,  and  one  pair  of  long,  tapering,  stout 
spines,  all  of  which  are  inserted  in  conspicuous  tubercled  bases.  The 
lateral  setae  extend  caudad  about  two-thirds  the  length  of  the  larva, 
and  with  the  exception  of  the  first  two  pairs,  which  are  closer  together, 
they  are  evenly  spa<*ed.  On  the  ventral  surface  opposite  the  point  of 
insertion  of  the  latero-cephalic  spines,  there  arises  a  similar  pair  of 
setfie.  Abdominal  segmentation  distinct,  the  sutures  extending  to 
margin,  the  more  caudal  ones  strongly  reflexed. 

Vasiform  orifice  subcircular  and  with  a  straight  cephalic  margin 
caudally  bounded  by  a  dark,  raised  rim.     Operculum  relatively  the 
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same  shape  and  nearly  Ulling  the  orifice.  Lingula  spatulate^  abou 
length  of  orifice,  enlarged  at  distal  end,  which  is  densely  setos*' 
Latero-cephalad  of  the  vasiform  orifice  are  a  pair  of  minute  spioes. 

Eye-spots  large,  bright  red.  Legs  functional.  Antennae  a^^  long"  a^ 
one-half  width  of  larva;  segnaent  1,  short,  about  as  broad  a^  long*: 
segment  2,  about  the  same  length  and  tapering  slightly;  the  renmin- 
ing  portion  is  unsegmented,  slender,  closely  ringed  with  minute  hain? 
and  ends  distally  in  a  finger-like  process  tipped  with  a  hair. 

47.  ALEYRODES  ACACIA  Quaintance.o 

Plate  XXVII,  fig.  6. 

Collected  by  the  author  on  Rhamnus  callfarnica^  Campus,  Leland 
Stanford  Junior  University,  immature  stages  found  on  the  undersides 
of  the  leaves,  together  with  A,  iridescens^  A.  i<phndens^  and  A.  errafis 
during  April  and  May,  1902.     Adults  unknown. 

48.  ALEYRODES  TRACHEIFER  Quaintancc.& 
49.  ALEYRODES  QUERCUS-AQUATIC^  Quaintance.^ 

50.  ALEYRODES  ABNORMIS  Quaintance.^ 

51.  ALEYRODES  PERQANDEI  Quaintance.^ 
5a.  ALEYRODES  PLUMOSUS  (Quaintance)./ 

53.  ALEYRODES  PITCHI  Quaintance.tr 

54.  ALEYRODES  FLORIDENSIS  Quaintance.^ 

55.  ALEYRODES  VITTATUS  (Quaintance).* 

56.  ALEYRODES  ALTISSIMUS  ( Quaintance ).i 

57.  ALEYRODES  PERSE^  Quaintance.^ 

58.  ALEYRODES  VARIABILIS  Quaintance.' 

59.  ALEYRODES  SPIRAOIDES  Quaintance.m 

Plate  XXXV,  figs.  50-00. 

Egg. — Size,  0.3  by  0.13  mm.;  pedicel,  0.083  mm.;  shell  covered  witli 
polygonal  markings;  oval,  base  more  pointed  than  usual;  when  fi^^t 
laid  it  is  white,  but  as  the  embi'yo  develops  the  color  becomes  gradu- 

« Contributions  toward  a  Monograph  of  the  American  Aleurodidae  (U.  8.  A^. 
Dept.,  Division  of  Entomology.     Technical  Ser.  8,  p.  19.) 

^  Idem  p.  38.  /  Idem  p.  35.  )  Idem  p.  20. 

<?Idem  p.  33.  ibidem  p.  24.  *Idem  p.  32. 

d  Idem  p.  71.  A  idem  p.  20.  I  Idem  p.  39. 

« Idem  p.  31.  « Idem  p.  42. 

»*  Contributions  toward  a  Monograph  of  the  American  Aleurodidse.  (U.  S.  Agr. 
Dept.   Division  of  Entomology.     Technical  Ser.  8),  p.  30. 
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ally  more  yellow;  from  the  first  there  can  be  seen  a  large,  roundish^ 
yellow  body  within  the  shell.  This  is  at  first  pale  in  color,  but  also 
grows  darker  until  near  time  of  hatching,  when  it  is  orange.  The 
pedicel  is  at  center  of  base  of  shell  and  is  divided  at  distal  end  into  two 
or  more  prongs.  The  shell  is  densely  covered  with  the  wax  granules^ 
which  are  found  upon  the  leaf. 

Adult  female, — Length  of  body,  1.5  mm.;  fore  wing,  1.6  by  0.83 
mm.;  hind  wing,  1.08  by  0.68  mm.;  hind  femur,  0.33  mm.;  hind 
tibia,  0.53  mm.;  hind  tarsus,  0.3  mm.;  proximal  segment,  0.18  mm. 
Antennte;  Segment  1,  cup-shaped,  about  one-half  the  length  of  seg- 
ment 2;  segment  2,  subp3'riform,  one-half  as  long  as  third  segment; 
segment  3,  0.166  mm.  long;  segments  4,  6,  and  7  equal  0.066  mm.; 
segment  5,  slightly  longer  than  segment  4;  segments  3  to  7,  inclusive^ 
closely  ringed  with  minute  hairs.  Fore  wings  with  two  dusky  spots^ 
one  at  the  flexure  of  main  vein,  which  is  here  curved  toward  the  anal 
margin;  hind  wings  with  only  the  more  distal  spot.  Basal  veinlet  of 
fore  wings  arises  independently  of  main  vein  and  at  some  distance 
from  base  of  wing;  between  the  veinlet  and  anal  margin  there  is  a 
heavy  oblique  fold,  which  is  about  one-half  the  length  of  wing  and 
which  cui'ves  nearly  to  the  anal  margin;  main  veins  of  both  wingti 
about  seven-eighths  length  of  wing;  mentum  dusky  brown,  the  apex 
dark  brown,  median  segment  brown;  ocelli  conspicuously  large;  eyes 
red-black,  divided;  vasiform  orifice  subcircular;  operculum  brown, 
very  convex  dorsally,  and  about  one-half  length  of  orifice;  lingula 
brown,  very  long,  subcylindrical,  with  distal  part  somewhat  enlarged 
and  bilobed,  densely  covered  with  minute  hairs;  genitalia  acute,  con- 
ical, ordinary. 

Male, — Length  of  body,  1.5  nmi.;  fore  wing,  1.63  by  0.7  mm.;  hind 
femur,  0.3  mm.;  hind  tibia,  0.45  mm.;  hind  tarsus,  0.26  nma.;  proxi- 
mal segment,  0.17  mm.  Antennae:  Segment  2,  0.07  mm.;  segment  3, 
0.186  mm. ;  segments  4,  5,  and  7  equal,  0.07  mm. ;  segment  6,  0.04  mm. 
Genitalia  usual.     Brown  line  on  venter  of  abdomen,  0.3  mm.  long. 

For  detail  of  body  coloration,  etc.,  see  drawing  of  adults  of  A,  pru- 
inoHus^  which  agrees  closely  with  the  markings  of  this  species. 

This  species  is  very  plentiful  in  all  parts  of  California  where  the 
author  has  collected  or  from  which  specimens  have  been  received. 
There  are  some  minor  variations  in  external  characters,  but  these  do 
not  differ  more  from  Quaintance's  species  than  they  do  from  one 
another.  It  is  omnivorous,  the  number  of  host  plants  being  greater 
than  that  of  any  other  Aleyrodes  known  to  the  author.  The  exact 
number  of  broods  has  not  been  ascertained,  but  females  were  seen 
lading  on  February  22, 1901,  again  during  May,  October,  and  Novem- 
ber of  the  same  year  on  the  campus  of  Leland  Stanford  Junior  Univer- 
sity; in  1902  the  spring  was  cold  and  wet,  and  the  first  egg  laying 
ob8er\'ed  in  the  same  locality  was  on  March  29;  the  females  are  still 
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laying  on  Ma}^  27.  Pupa-cases  have  been  found  at  all  seasons  of  the 
year  during  the  time  the  leaves  remained  upon  the  host  plants,  the 
greater  number  of  which  are  deciduous  herbs. 

The  females  are  gregarious  when  egg  laying,  frequent!}^  seven  to 
ten  being  on  one  leaf  within  a  small  radius.  The  habit  of  making  a 
circular  disk  of  granular  wax  upon  which  to  deposit  the  eggs  is 
noticeably  marked  in  this  species,  and  the  leaves,  even  when  large,  are 
often  covered  with  these  disks  which  may  overlap  each  other,  thus 
confusing  the  different  sets  of  eggs. 

Collected  by  Mr.  Kuwana  at  Wright's,  in  the  Santa  Cruz  Range,  on 
Tro^rhuon  np,;  by  Mr.  Edward  M.  Ehrhorn,  in  the  foothills  near 
Mountain  View,  Santa  Clara  County,  on  the  same  plant  and  also  on 
Sotwhis  oJeraceus;  by  Miss  Isabella  McCracken,  in  Oakland,  on 
Convohmlus  Hejmnn;  by  Mr.  W.  S.  Atkinson,  on  horse  chestnut  {AeHCii- 
Ins  callfmmlca)^  San  Francisquito  Creek,  campus,  Leland  Stanford 
Junior  University,  and  by  the  author  on  cultivated  fuschia  in  Golden 
Gate  Park,  San  Francisco,  and  on  the  campus,  Leland  Stanford  Junior 
University;  also  found  on  Plantago  inajat^  Sonchiis  oleraceiis^  Solanum 
dmiglasii^  Nicoiiana  gJauca^  and  cultivated  iris  in  the  same  locality; 
on  cultivated  dahlia,  iris,  and  Cherokee  rose,  in  Alameda;  on  Opul4ister 
capitatns^  Sonchu^H oleracem^  Lonicera  invohicrata^2ir\A.  Solmium  dong- 
lasll  along  the  banks  of  Stevens  Creek,  from  the  valley  to  the  lagoon 
at  its  head  in  the  Santa  Cruz  Range  (or  Sierra  Morena  Range),  and 
along  the  banks  of  San  Francisquito  Creek  on  the  same  food  plants. 

The  leaves  of  the  plantain  and  Sonchv^  ohracens  (sow  thistle)  are 
more  thickly  covered  than  are  those  of  the  other  hosts;  frequently 
they  are  solidly  incrusted  with  the  immature  forms;  the  leaves  in 
such  cases  are  usually  paler  and  thinner. 

The  author  has  carefully  observed  this  species  on  its  many  food 
plants  with  a  view  of  ascertaining  if  there  was  constant  variation  in 
gross  external  structure  caused  by  a  great  range  of  food  plants,  but 
this  experiment  has  shown  only  trivial  differences,  such  as  are  common 
among  nearly  all  species.  The  test  ma}^  have  more  result  if  made 
seasonal. 

60.  ALEYRODES  ABUTILONEUS  (Haldeman). 

Aleyrodes  ahutilouea  Haldeman,  Am.  Jn.  of  Sci.  and  Arts,  IX  (1850),  p.  108. — 
SiGNORET,  Am.  de  la  Soo.  Entom.  de  France,  Dec,  1867,  p.  397. 

61.  ALEYRODES  HUTCHINGSI,  new  species. 

Plate  XXXVI,  figs.  62-64. 

Pvpa-cane, — Size  about  1.3  by  0.6  mm.;  elliptical;  without  lens,  the 
case  is  brownish  in  color,  but  when  mounted  in  Canada  balsam  and 
viewed  by  reflected  light  it  rangers  from  a  dense  brown-black  to  semi- 
transparent,  pale,  yellow-brown.  The  former  color  when  found  in 
semitransparent,  yellowish  species  is  usually  the  result  of  parasitization. 
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The  dorsum  bears  a  conspicuously  long  subniarginal  fringe,  which 
rises  almost  perpendicularly  from  the  case  to  a  considerable  distance; 
it  is  then  curved  outward  and  downward  until  the  distal  portion  rests 
upon  the  leaf.  This  fringe  is  made  up  of  appressed,  slender,  crystal- 
line rods  which  form  a  solid  ring  above  the  case,  but  is  broken  into 
irregular  plates  after  curving  downward.  The  armngement  and 
length  of  this  fringe  is  characteristic  of  .1.  hutch !ngsi\  and  makes  it 
one  of  the  most  unique  and  beautiful  of  the  Californian  Aleyrodida*. 

Within  the  circle  of  submarginal  fringe  the  dorsum  is  sometimes 
covered  with  a  thin,  pellucid  coat  of  wax;  this  coating  frequently 
extends  over  the  lateml  and  ventral  portions  as  well,  thus  completely 
inclosing  the  case.  This  wax  covering  is  probably  protective,  as  the 
author  found  it  on  a  numl^er  of  species  collected  in  Yosemite  Valley, 
which  in  lower  altitudes  and  a  warmer  climate  were  without  it.  This 
dorsal  wax  is  filled  with  minute  dots,  which  doubtless  is  but  an  impres- 
sion of  the  underlying  wax-secreting  tubes. 

On  the  majority  of  the  spet^imens  the  dorsal  wax  coat  was  granular; 
usually  this  granular  wax  was  thicker  in  a  strip  along  the  dorso-medial 
line  and  in  a  ring  inclosed  by  the  submarginal  fringe. 

The  dorsum  has  a  narrow  marginal  rim,  within  which  the  lateral 
wax  tubes  are  evident;  the  outer  margin  of  the  case  is  but  slightly  and 
irregularly  crenulated;  inside  of  the  marginal  rim,  and  extending 
around  the  case,  there  are  about  three  irregular  rows  of  closely  set 
papillas  from  which  issues  the  submarginal  dorsal  fringe;  scattered 
among  the  papillae  are  a  large  number  of  small  pores.  Between  the 
dorso-submarginal  papilla?  and  the  central  doi*sum  the  case  is  covered 
with  minute  papillae.  The  abdomen  has  a  slight  keel,  along  which  the 
segmentation  is  distinct.  On  each  of  the  abdominal  segments  there  are 
two  small  pores;  these  are  arranged  in  two  parallel  lines,  one  each  side 
of  the  dorsi-meson.  Lateral  of  these  pores  there  are  occasionally  seen 
irregular  groups  of  from  two  to  three  pores;  on  the  meta-thorax  there 
is  a  transverse  row  of  small  pores,  (^audad  of  each  abdominal  suture 
there  is  a  pair  of  subcircular  spaces  which  are  somewhat  more  highly 
chitinized  than  the  surrounding  dorsum;  these  spaces  are  also  usually 
slightly  wrinkled  in  appearance.  The  thoraco-abdominal  suture  is 
distinct  and  extends  to  the  suV)marginal  papillte. 

The  vasiform  orifice  is  distinctly  outlined  by  a  dark  rim,  shape, 
subovate,  the  inner  lateral  and  caudal  margins  much  corrugated,  the 
(*Hudal  end  broadly  rounded,  or,  in  some  specimens,  indented  and  with 
a  finger-like  process  projecting  caudad  from  center.  Operculum,  sub- 
semielliptical,  about  one-half  length  of  orifice.  Lingula,  about  four- 
fifths  the  length  of  orifice,  subspatulate,  the  distal  portion  with  three 
pairs  of  lateral  lobes  and  a  terminal  lobe.  Just  cephalad  of  the  vasi- 
form orifice  there  are  two  crescent-shaped  thickenings  of  the  tergum 
of  dorsum.    Latero-cephalad  of  the  orifice  on  each  side  is  a  small  pore. 
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Cotypes.—So.  7102,  U.S.N.M. 

Collected  by  the  author  on  an  unnamed  species  of  ArctmtapJiylos  in 
Yosemite  Valley,  July,  1902;  only  a  few  pupa-cases  found. 

6a.  ALEYRODES  MELANOPS  CockereU. 

Aleyrodes  nielanop$  Cockebbll,  Proc.  Acad.  Nat.  Sci.  Phila.,  May,  1902,  p.  283, 
and  in  an  unpublished  bulletin  written  for  the  Florida  Exper.  Station,  by 
T.  D.  A.  CockereU. 

Pupa-case. — Length  about  1.5  mm.,  broad-oval,  black,  similar  in 
structure  to  A.  perileucus^  but  larger  and  with  the  fringe  much  longer 
and  curled  over,  so  as  to  be  strongly  convex  above. 

Adults  unknown. 

A.  trcelaruyps  is  possibly  only  a  variety  of  A.  perileucus. 

Found  by  T.  D.  A.  CockereU  at  Alpine  Tavern,  Mount  Lowe,  Cali- 
fornia, on  upper  sides  of  leaves  of  Quercus. 

63.  ALEYRODES  STRUTHANTHI  Hcmpcl. 

Aleyrodes  struthanthi  Hbmpel,  Annals  &  Mag.  Nat.  Hist.,  sec.  7,  VIII,  pp.  385- 
3S7.     (1901.) 

On  Struth/jmthvs  Jlexica/ulis,,  Mart.,  orange,  TichUia  Jlava^  and  an 
unidentified  forest  tree. 
Habitat. — Paruahyba  and  Sao  Paulo,  Brazil. 

64.  ALEYRODES  YOUNQI  Hempel. 

Aleyrodus  Youngi  Hbmpel,  Annals  &  Mag.  Nat.  Hist.,  sec.  7,  VTII,  pp.  385. 
(1901.) 

On  cabbage  and  collards,  Ignape  and  Campinas,  State  of  Sao  Paulo, 
Brazil. 

65.  ALEYRODES  MORI  ARIZONENSIS  CockereU. 

Plate  XXXII,  figs.  38-38a. 

Aleyrodes  mori  arizonensis  Cockebell,  Science  Gossip,  1900,  p.  366. 

Pupa  case. — Size  about  0.7  by  0.55  mm.;  elliptical,  shiny  black. 
Margin  with  a  copious  white,  cottony  fringe  all  around;  continuous 
basally  but  ragged  distally.  Case  moderately  convex,  with  evident, 
rounded  median  ridge.  The  pupa  is  like  that  of  A.  mori  Quaintance, 
but  the  lateral  margins  of  case  are  more  deepl}^  crenulated.  The 
adult  has  the  wings  white,  with  black  markings,  which  show  consider- 
able variation  in  arrangement  (Plate  XXXII,  fig.  38).  This  species 
occurs  on  orange  trees  in  the  Southwest.  Collected  at  Mesa,  Arizona, 
by  T.  D.  A.  Cockerel!,  and  at  Zapotlan,  Mexico,  by  Prof.  C.  H.  T. 
Townsend. « 

«  The  above  description  is  from  a  letter  by  Mr.  Cockerel!,  the  writer  not  being  able 
to  get  access  to  references. 
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66.  ALEYRODES   NEPHROLEPIDIS  Quaintance. 

Aleyrodes  nephrolepidis  Quaintance,  Bull.  8.  Tech.  8er.,  Div.  Ent,U.  S.  Dept. 
Agric,  1900,  p.  29. 

On  Nephrolepi%^  Pennsylvania. 

EXPLANATION  OF  PLATES. 

[These  plates  were  drawn  by  Mar>'  H.  Wellman.] 

Plate  XXVII. 

Fig.  1.  Aleyrodes  iridescenSf  pupa-case. 

2.  Aleyrodes  iridescenSy  same  with  wax  removed,  showing  arrangement  of  wax- 

secreting  pores. 
2a.  Aleyrodes  iridescenSy  pore  of  same,  enlarged. 

3.  Aleyrodes  nigransy  pupa-case,  cleared  and  mounted  to  show  vertical,  oblique 

rim. 

4.  Aleyrodes  amnicoUiy  pupa-case. 

4a.  Aleyrodes  amnicoUiy  vasiform  orifice  of  same;  a,  operculum;  6,  lingula. 

5.  Aleyrodes  wellmanxy  pupa-case  with  dorso-submarginal  wax  removed. 
5a.  Aleyrodes  wellmanxy  vasiform  orifice;  a,  operculum;  6,  lingula. 

6.  Aleyrodes  acacixy  pui)a-case. 

Plate  XXVIII. 

Fig.    7.  Aleyrodes  inadroniy  pupa-case. 

8.  Aleyrodes  madronxy  same  showing  a  common  variation  in  arrangement  of 

dorsal  and  lateral  wax. 

9.  Aleyrodes  coronatuSy  pupa-case. 

10.  Aleyrodes  interrogatumiSy  pupa-case. 

11.  Aleyrodes  interrogcUioniSy  caudal  end  of  pupa,  spines  in  detail  and  vasiform 

orifice  with  marginal  rim;  a,  operculum;  6,  base  of  lingula;  c,  corrugated 
inner  parts. 

12.  Aleyrodes  interrogcUioniSy  pupa-case,  showing  dorsal  spines,  pores,  and  lateral 

wax  tubes. 

Plate  XXIX. 

Fig.  13.  Aleyrodes  keUoggiy  pupa-case  cleared  of  wax. 

13a.  Aleyrodes  keUoggiy  detail  of  minute  dorsal  wax-pores. 

14.  Aleyrodes  keUoggiy  pupa-case. 

15.  Aleyrodes  keUoggiy  young  lar\'a. 

16.  Aleyrodes  keUoggiy  vasiform  orifice;   a,  operculum;   />,  lingula;   c,  marginal 

rim. 

17.  Aleyrodes  merliniy  pupa-case. 

18.  Aleifrodes  merliniy  same,  cleared  of  wax,  showing  dorsal  papilke. 

19.  Aleyrodes  merliniy  vasiform  orifice;  a,  operculum;  />,  lingula. 

Plate  XXX. 

Fig.  20.  Aleyrodes  erranSy  pupa-caae,  with  molt  on  dorsum. 

21.  Aleyrodes  erranSy  pupa-case  with  molt  removed. 

22.  Aleyrodes  stanfordiy  pupa-case. 

23.  Aleyrodes  stanfordiy  late  larva  or  early  pupa. 

24.  Aleyrodes  stanfordiy  detail  of  marginal  rim  of  fig.  23. 

25.  Aleyrodes  stanfordiy  egg  nhowing  marking. 
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Plate  XXXI. 

Fui.  26.  Aleyrodes  UntacxUalus^  pupa-case,  dorsal  view. 

27.  Aleyrodes  tentacufattis,  pupa-case  from  side  to  show  vertical  wax  base,  and 

variation  from  fig.  26. 

28.  Aleyrodes  tenU  :^datnH^  pupa-case  cleared  of  wax,  showing  marginal  rim  with 

papillae. 

29.  Aleyrodes  tentaculatus,  portion  of  marginal  in  detail. 

.30.  Aleyrodes  tenUmdatus^  vasiform  orifice  of  pupa-case  with  surrounding  mar- 
ginal rim;  a,  operculum;  fe,  lingula. 
30a.  Aleyrodes  tentaoulutxLs^  same  showing  crescent-shaped  thickenings  of  dorsum 
cephalad  of  vasiform  orifice. 

31.  Aleyrodes  glacialis,  pupa-case. 

32.  Aleyrodes  glacialisy  same  with   wax  removed,   showing  dorsal  pores  and 

papillae. 

33.  Aleyrodes  glacialisj  detail  of  ctaudal  end  of  pupa-case,  dorso-caudal  furrow. 

Plate  XXXII. 

Fio.  34.  Aleyrodes  incoiispicuuSy  pupa-case. 

35.  Aleyrodes  inconspicuus^  detail  of  dorsum  of  same. 

36.  Aleyrodes  inconspixmus^  vasiform  orifice  with  surrounding  rim;   a,  opercu- 

lum; by  lingula  of  pupa-case. 

37.  Aleyrodes  inconjfjricunSy  parasite,  dissected  from  pupa-case. 

37a.  Aleyrodes  inconspicuusy  last  alxlominal  segment  of  male,  showing  genitalia. 

38.  Aleyrorles  mori  arizonensisj  diagram  showing  variation  in  wing  marking. 
38a.  Aleyrodes  niori  arlzonensis^  diagram  showing  crenulation  of  pupa-case. 

39.  Aleyrodes  mori^  diagram  showing  crenulation  of  pupa-case. 

Plate  XXXIII. 

Fig.  40.  Aleyrodes  pruinosusy  adult,  showing  position  of  wings  when  at  rest. 

41.  Aleyrodes  pruinosus,  male,  cleared  of  wax,  showing  markings. 

42.  Aleyrodes  pruinosus,  abdomen  of  female,  showing  the  variation  from  male 

in  latero-ventral  markings  and  width  of  segments  4  and  5. 

43.  Aletfrodes  pruinosuSy  dorso-abdominal  markings  of  female. 

44.  Aleitrodes  pmhwmSy  last  abdominal  segments  of  female  with  vasiform  orifice; 

a,  operculum;  />,  lingula;  and  c,  genitalia. 

45.  Aleyrodes  pruinomis,  detail  of  wing  marking  and  main  vein. 

46.  Aleyrodes  prtiinosuSy  caudal  end  of  larva,  showing  spines,  lateral  view  of 

vasiform  orifice;  a,  operculum;  6,  lingula. 

47.  Aleyrodea  prninosusy  dorsal  view  of  larval  vasiform  orifice;  «,  operculum;  h, 

lingula;  c,  minute,  blunt  tubes  at  apex  of  lingula. 

Plate  XXXIV. 

Fig.  48.   Aleyrodes  prriinosus^  fore  wing. 

49.  Aleyrodes  pruinosuSy  hind  wing. 

50.  Aleyrodes  prulnosusy  border  of  wing. 

50«.  Aleyrodes  pnihumiSy  Hame,  showing  hairs,  highly  magnified. 

51.  Aleyrodes  prninomxy  head   of  adult;  a,  compound  divided  eye;  6,  ocellus; 

r,  mentum;  c/,  rostral  setie;  f,  antenna*. 

52.  Aleyrodes  pruinosusy  nientuni  of  same  showing  suctorial  tube. 

53.  Aleyrodes  pniinosits J  anlenna?  of  same,  highly  magnified. 

54.  Aleyrodes  pniimmiSy  tarsi  of  same,  front  and  side  view. 

55.  Aleyrodes  pru'mosufy  diagram  showing  typical  alimentary  tract  and  mouth 

parts  of  Aleyrodes. 
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Plate  XXXV. 

Fio.  56.  Aleyrodes  s^irteoide^y  pupa  case,  ventral  surface  showing  tracheal  system  and 
position  of  spiracles. 

57.  Aleifrodex  spirtroideSy  same,  showing  transverse  tracheal  trunks. 

58.  Aleyrodes apirnoidesy  male,  genitalia,  vasiform orifice;  a,  operculum;  &,lingula. 
59..  Aleyrodes  spirxoidesj  vasiform  orifice  of  pupa-case  with  surrounding  marginal 

rim;  a,  operculum;  6,  lingula;  I.  /.,  terminal  lol)e8  of  lingula. 

60.  Aleyrodes  spirxoides^  detail  of  marginal  rim  of  pupa-case 

61.  Aleyrodes  u'€llman«y  pupa-case. 

Plate  XXXVI. 

Fkj.  62.  Aleyrodes  hutchingsiy  pupa-case. 

<i3.  Aleyrodes  htUchingsiy  same,  with  wax  removed,  showing  dorsal  poree  and 
papillae. 

64.  Aleyrodes  hutchingsiy  detail  of  margin  of  case,  submarginal  papilkeand  pores, 

and  minute  dorsal  papillae. 

65.  Aleyrodes  exiranienSy  female,  with  granular  wax  removed. 

66.  Aleyrodes  extranienSy  egg. 

67.  Aleyrodes  exlraniensy  young  larva. 

68.  Aletfroiles  spletidens,  young  larva. 

Platk  XXXVII. 

Fkj.  69.  Aleyrodes  splendensy  pupa-case. 

70.  Aleyrodes  quairUanceiy  pupa-case  mounted  to  show  marginal  rim  and  colora- 

tion of  dorsum. 

71.  Aleyrodes  quairUanceiy  early  pupa-case,  outline  to  show  sliape. 

72.  Aleyrodes  quaintanceiy  young  larva. 

73.  Aleyrodes  quaintanceiy  vasiform   orifice  of  pupa-case  and  portion  of  case 

directly  cephalad. 

74.  Aleyrodes  maskelli,  vasiform  orifice  of  pupa-case  with  marginal  rim. 
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Aleyrooio^  of  California. 
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STUDIES  IN  OLD  WORLD  FORFICULIDS  OR  EARWIGS, 
AND  BLATTIDS  OR  COCKROACHES. 


By  James  A.  G.  Rehn, 

Of  the  Academy  of  Natural  Sciences  of  Philadelphia. 


The  notes  contained  in  the  following  pages  are  based  on  material  in 
the  collections  of  the  Academy  of  Natural  Sciences  of  Philadelphia, 
and  of  the  United  States  National  Museum. 

The  Hirase  material  from  Japan,  the  Harrison  and  Hiller  collection 
from  Sumatra,  the  Abbott  material  from  Trong,  Siam,  and  the  collec- 
tions made  by  Koebele  of  Australian  and  New  Zealand  forms  were  the 
larger  faunal  collections  examined. 

The  author  wishes  to  express  his  thanks  to  Dr.  W.  H.  Ashmead  for 
the  privilege  of  examining  the  material  from  the  United  States 
National  Museum. 

Family  FORFICULIDS. 
Genus    LABIDURA    Leach. 
1815.  ''Labidura  Leach,  Edinb.  Encycl.,  IX,  p.  118.'* 
Ti/pe, — ^^ Lab! dura  giganfea'''^  =  Fariioul<i  riparia  Pallas. 
LABIDURA  HUSBINiB  (Rehn.) 

1901.  Apterygida  huseime  Rehn,  Proc.  Acad.  Nat.  8ci.  Phila.,  p.  273;  Sheikh 
Husein,  Gallaland,  Africa. 

On  second  examination  this  species  is  seen  to  be  a  member  of  the 
genus  Lahidura  and  to  represent  a  form  of  the  riparia  group.  The 
recent  treatment  of  this  group  by  Kirby^  is  substantiated  as  far  as  our 
material  goes. 

This  species  belongs  to  the  same  section  of  the  group  as  ineruil^ 
Brunner,  margindlu  Costa,  auditor  Scudder,  creiiata  Olivier,  and 
mturali^  Burmeister.  From  inennis  it  diflfers  in  having  the  internal 
border  of  the  male  forceps  more  heavily  dentate,  the  median  tooth 
being  very  distinct;  from  tiiarginella  it  differs  in  the  somewhat  larger 
size  and  crenulate  basal  section  of  the  male  forceps;  from  auditor  in 

«Ann.  and  Mag.  Nat.  Hist.,  7th  ser.,  XI,  pp.  63-66. 
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the  shape  of  the  forceps,  which  are  curved  upward,  and  in  the  mod- 
erately dentate  character  of  the  internal  margin  of  the  same;  from 
crenata  in  the  unequal  and  less  extensive  crenulations  on  the  internal 
margin  of  the  female  forceps,  and  very  different  coloration;  while  from 
mturalw  Burmeister  it  is  separable  by  the  crenulate  character  of  the 
internal  margin  of  the  female  forceps,  as  well  as  the  smaller  size. 

The  nominal  African  species  of  this  group,  with  their  type  localities, 
are  as  follows: 

Labidnra  auditor  Scudder.     [Natal.] 

Lahidura  hengalensis  Dohrn.     [Bengal.] 

Kirby  ^  considers  a  specimen  from  Sokotra  as  probably  representing 
this  form. 

Lahidura  crenata  (Olivier).     [South  Africa.] 

Lnhldura  hercul^ana  (Fabricius).     [St.  Helena.] 

Lahidura  husdnad  (Rehn).     [Sheikh  Husein,  Grallaland.] 

Lahidura  palUpes  (Fabricius).     [Cape  Verde  Islands.] 

Lahidura  terminalis  Serville.     [Mauritius.] 

Genus  ANISOLABIS  Fieber. 
1853.  Anisoktbis  Fibber,  Lotos,  III,  p.  257.    Included  A,  maritima  and  nuaia, 

ANISOLABIS  STAlI  (Dohrn). 
1864.  FlorcineUa]  stdli  Dohrn,  Entora.  Zeitung,  Stettin,  XXV,  p.  286;  Java. 

One  female;  Batu  Sangkar,  Padangsche  Bovenland,  Sumatra. 
August  and  September,  1901.  (A.  C.  Harrison,  jr.,  and  Dr.  H.  M. 
Hiller.)     [A.  N.  S.  Phila.] 

This  species  appears  to  be  broadly  distributed  through  the  Malayan 
region,  reaching  Hindostan  and  Farther  India,  besides  being  recorded 
from  the  island  of  Nossi-Bo,  off  the  northwest  coast  of  Madagascar. 

Genus  APTERYGIDA  Westwood. 

1840.  Apterygida  Westwood,  Introd.  Class  Ins.,  Synop.  Gen.,  p.  44. 

Type, — Forficula  pedestris  ^nQ\\\=alhipennis  Megerle  von  Muehl- 
feld. 

APTERYGIDA  ATHYMIA,  new  name. 

1880.  Forficula  japonica  De  Bormans  (not  of  De  Haan,  1842),  Anales  Soc  Eepafi. 
Hist.  Nat.,  IX,  p.  512;  .Japan,  on  seashore. 

Three  specimens;  one  damaged,  sex  unknowti,  and  two  immature 
females;  Japan.*    (Dr.  H.  C.  Wood.)    [A.  N.  S.  Phila.] 

«Ann.  and  Mag.  Nat.  Hist.,  7th  ser.,  XI,  p.  64. 

^  Dr.  Wood  has  very  kindly  given  me  the  following  mformation  regarding  the 
specimens  collected  by  him  in  Japan:  My  collections  were  all  made  in  the  dietricl 
bounded  by  Kioto  on  the  south  and  Nikko  or  Tokio  on  the  north,  going  well  back 
into  the  center  of  the  country,  as  we  made  the  trip  along  the  Nakasendo  road,  the 
old  highroad  in  Japan  between  North  and  South  Japan,  running  along  the  cental 
ridge  of  the  island. 
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As  De  Bormans'  name  is  preoccupied  by  De  Haan's  F(yi*ficula 
gigantea  var.  japonica^^  a  new  name  is  required,  and  1  propose  that  of 
dthymia  in  relation  to  the  rather  weak  build  of  the  insect. 

The  immature  individuals  are  rather  darker  in  general  coloration 
than  the  mature  specimen. 

Family  BLATTID^. 

Subfkmily  ECTOBIIT^JE. 
Genus  ECTOBIUS  Stephens. 
1835.  Ectohius  Stephens,  Illust.  Brit.  Entom.,  Mandib.,  VI,  p.  45. 
Tt/j)e, — By  elimination  and  selection,  Bldtta  lapponicus  Linnaeus.* 

ECTOBIUS  MAORI,  new  species. 

%?i?.— Male;  New  Zealand.  (Koebele.)  [Cat.  No.  6943,  U.S.N.M.] 
Allied  to  E,  tasmanicus  Brancsik  ^  and  E,  marcldiis  Erichson  ^  from 
Tasmania.  From  td^mqnicus  it  differs  in  the  general  larger  size,  and 
in  the  very  much  larger  pronotum,  which  also  bears  a  different  disk 
pattern.  From  ittarcidus  it  differs  in  the  smaller  size,  and  the  lighter 
abdomen.     The  description  of  the  latter  species  is  very  imperfect. 

Size  small;  form  elongate  elliptical;  surface  moderately  polished. 
Head  projecting  beyond  the  pronotum;  the  interspace  between  the 
eyes  about  twice  that  between  the  ocelli;  eves  subreniform;  antennas 
not  quite  equaling  the  body  in  length.  Pronotum  transverse,  the 
greatest  width  posterior;  anterior  margin  subtruncate;  posterior 
margin  broadly  arcuate;  lateral  margins  arcuate,  the  anterior  angles 
not  at  all  apparent,  the  posterior  angles  obtusely  rounded;  lateral 
portions  rather  abruptly  depressed.  Tegmina  reaching  to  the  tip  of 
the  abdomen,  lanceolate,  apex  rather  blunt;  basal  field  rather  broad, 
short,  but  slightly  exceeding  one-fourth  the  tegmina  in  length,  sub- 
coriaceous;  discoidal  vein  extending  to  the  tip  of  the  tegmen,  costal 
branches  numerous  and  rather  regular;  anal  sulcus  arcuate,  slightly 

oV^erh.  Natuur.  Geech.  Nederl.  Overz.  Bezitt.,  Ortb.,  1842,  p.  240. 

^  The  originally  included  species  are  as  follows: 

germanicua — Phyllodromki  Serville,  1839. 

palUns. 

lapponicus. 

perspicillaris. 

Panzeri, 

nigripes. 

lividus, 

pallidusf 

Of  the  seven  uneliminated  species  lapponicus  can  readily  be  selected  as  the  type, 
as  Bninner  figured  this  species  and  it  is  the  best  known. 

^-Jahresheft  Naturwiss.  Verein.  Trencs^ner  Comitat.,  XVII-XVIII,  1895,  p.  244, 
pi.  VII,  fig.  1. 

rfArchiv.  f.  Naturgesch.,  VIII,  Pt.  1,  1842,  p.  248. 
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sinuate  about  the  middle  of  its  length,  anal  field  subpyriform  in  out- 
line.    Wings   equaling  the   tegmina    in    length.      Supra-anal    plate 
transverse;  apical  margin  subtruncate,  the  median  portion  produced 
into  a  blunt,  rounded  process.     Cerci  fusiform,  bluntly  acuminate, 
moderately  depressed,  exceeding  the  subgenital  plate  by  half  their 
length.      Subgenital    plate   rotundate,    the   apex    produced  into  an 
acuminate  process.     Limbs  rather   robust.     Anterior  femora   with 
three  median,  two  apical  spines,  and  five  minute  spines  between  the 
other  groups  on  the  anterior  margin;  the  apical  spines  very  large, 
genicular  spines  short  and  stout;    tibiae   slightly  shorter  than   the 
femora;  tarsi  about  equal  to  the  tibiae  in  length.     Median  femora  with 
seven  evenly  distributed  spines  on  the  anterior  margin,  the  apical  and 
median  exceeding  the  other  in  size;  genicular  spine  very  long,  slender, 
and  curved;   tibiae   not  quite   equaling  the  femora  in  length;  tarsi 
slightly  exceeding  the  tibiae  in  length  and  about  equal  to  the  femora. 
Posterior  femora  with  four  large  spines  on  the  distal  portion  of  the 
anterior  margin,  the  apical  exceeding  the  others  in  size;  genicular 
spine  slender,  elongate,  and  curved;   tibiae  equal  to  the  femora  in 
length;  tarsi  slightly  shorter  than  the  tibiae,  the  metatarsi  exceeding 
the  other  joints  in  length,  arolia  moderately  large. 

General  color  ochraceous  brown  of  two  tints.  Head  rufescent 
brown,  eyes  pale.  Pronotum  with  the  disk  bearing  a  complicated 
pattern  of  the  darker  tint  on  the  paler,  margin  subpellucid.  Tegmina 
with  the  basal  field,  costal  margin,  and  veins  and  nervures  of  the  paler 
tint  on  the  darker.     Limbs  of  the  pale  tint  mottled  with  the  darker. 

MEASUREMENTS. 

mm. 

Length  of  body 8.5 

Length  of  pronotum 2. 3 

Posterior  width  of  pronotum 3 

Length  of  tegmina 6.5 

Greatest  width  of  tegmina 2.5 

Two  additional  specimens  of  the  species  from  the  type  locality  were 
also  examined. 

Genus  ANAPLECTA  Burmeister. 
1838.  Anaplecta  Burmeister,  Handb.  d.  Entom.,  II,  p.  494. 
Included  A,  tainutwHima  (De  Geer),  lateralis  Burmeister,  dormlh 
Burmeister,  and  nnicolor  Burmeister. 

ANAPLECTA  PLATYCEPHALA.  new  species. 

Type, — Female;  Cairns,  Queensland.  (Koebele.)  [Cat.  No.  694rt, 
U.S.N.M.J 

This  species  appears  to  be  allied  to  A,  fulva  Brunner,**  from  Burma, 
but  differs  in  the  wholly  hyaline  tegmina  and  the  different  proportions 
of  the  pronotum. 

«  Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  XXXHI,  1893,  p.  12. 
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Size  rather  small;  form  ovate.  Head  strongly  depressed,  with  the 
anterior  margin  arcuate,  projecting  considerably  beyond  the  prono- 
tum;  interspace  between  the  eyes  slightly  less  than  the  long  diameter 
of  the  eye;  eyes  elongate  reniform.  Pronotum  transverse,  depressed, 
hemispherical;  anterior  margin  shallowly  and  broadly  emarginate;  pos- 
terior margin  rotundato-truncate;  lateral  margins  obtusely  rounded. 
Tegmina  lanceolate,  apex  subacute,  costal  margin  more  arcuate  than 
the  sutural;  basal  field  very  broad,  occupying  almost  half  the  basal 
width  of  the  tegmina,  extending  about  two-thirds  the  length  of  the 
tegmen,  but  the  distal  half  narrowed  by  the  mediastine  vein,  and  not 
more  than  half  the  basal  width;  discoidal  vein  straight,  extending  to 
the  apex  of  the  tegmen;  costal  veins  regularly  disposed,  arcuate,  the 
convexity  toward  the  apex  of  the  tegmen;  anal  sulcus  indistinct  arcu- 
ate, joining  the  sutural  margin  at  a  point  distant  one-third  the  entire 
length  from  the  base.  Wings  about  equal  to  the  tegmina  in  length 
when  in  repose.  Supra-anal  plate  rather  small,  triangularly  produced, 
apex  deeply  and  narrowly  fissate.  Cerci  elongate,  narrow,  moderately 
depressed,  apex  bluntly  acuminate.  Subgenital  plate  produced, 
broadly  channeled,  apex  truncate.  Posterior  tibisB  slightly  exceeding 
the  femora  in  length. 

General  color  pale  ochraceous  hyaline,  suffused  on  the  disk  of  the 
pronotum;  costal  margin  of  the  wings  and  body  with  reddish  ochra- 
ceous; eyes  umber. 

MEASUREMENTS. 

Length  of  body '. 8.5 

Length  of  pronotum 2 

Greatest  width  of  pronotum 3. 6 

Length  of  tegmina * 7. 5 

Greatest  width  of  tegmina 3 

Subfkniiljr  3?SETJDOM:03?IN^^«'(fita«/n«  Auct.). 
Genus  BLATTELLA  Caudell  { Phyllodramia  Auct), 
1903.  BlaUeUa  Caudkll,  Proc.  Ent.  Soc.  Wash.,  V,  p.  234. 
Type. — Blatta  gennaniea  Linnaeus. 

BLATTELLA  GEI7MANICA  (Linnaeus). 
1767.  [BlaUa]  germanica  Linn^us,  Syst.  Nat.,  12th  ed.,  p.  688.     [Denmark.] 

Four  specimens;  three  females,  one  immature  individual. 

Chemulpo,  Korea  (Dr.  W.  H.  Jones)  [A.  N.  S.  Phila.].  Kioto, 
Japan  (Y.  Hirase)  [A.  N.  S.  Phila.],  no.  38.  Japan  (Koebele) 
[U.S.N.M.].     Trong,  Lower  Siam  (Dr.  W.  L.  Abbott)  [U.S.N.M.]. 

o  According  to  Rehn,  Trans.  Amer.  Ent  Soc.,  XXIX,  1903,  p.  260. 
Proc.  N.  M.  vol.  xxvii— 03 39 
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Genus  ELLIPSIDION  Saussure. 

1864.  Ellipsidiou  Saussure,  Melanges  Orthopt^rologiques,  I,  p.  18. 
.  Apolyta  Brunner,  Nouv,  Syst.  Blatt.,  p.  112,  1865. 

Ti/pe, — Tkyraocera  atiHtralU  ^\xjdsu.Te= Apolyta  pMucida  Brunner. 

ELLIPSIDION  HISTRIONICUM,  new  species. 

Type.—MA\Q\  Australia.  (Koebele.)  [Cat.  No.  6945,  U.S.N. M.] 
Apparently  allied  to  E,  australe  Saussure^  {=pdlueida  Brunner) 
and  K  qxuLdripunctatum  Tepper.*  From  the  former  it  differs  in  the 
truncate  posterior  margin  and  general  shape  of  the  pronotum,  the 
longer  antennae,  and  the  brownish  instead  of  blackish  limbs.  From 
quadripunctatum  it  diflfers  in  the  larger  size  and  the  indefinite  char- 
acter of  the  maculations  on  the  pronotum. 

Size  medium;  form  ovoid,  the  apex  posterior.     Head  slightly  pro- 
jecting beyond  the  pronotum,  anteriorly  truncate;  interspace  between 
the  eyes  exceeding  the  long  diameter  of  one  of  the  latter;  eyes  reni- 
form;  lower  surface  of  head  deplanate;  antennae  about  equal  to  the 
body  in  length,  closely  and  densely  plumose.     Pronotum  transverse, 
subovate;  anterior  margin  narrow,  truncate;  posterior  margin  trun- 
cate, about  twice  the  width  of  the  anterior  margin;  lateral  margim^ 
obtuse  angulate,  anterior  angle  well  rounded,  posterior  angle  broadly 
obtuse;  pronotum  as  a  whole  arched  transvei-sely.     Tegmina  elongate, 
subparallel,  extending  a  considerable  distance  beyond  the  tip  of  the 
abdomen;  apex  bluntly  angulate;  basal  field  equal  to  one-third  the 
length  of  the  tegmina,  coriaceous  in  character;  discoidal  vein  arcuate 
basally,  extending  to  the  apex  of  the  tegmen,  costal  veins  regularly 
disposed,  diagonal;  analisulcus  arcuate  basally,  anal  field  subpyriform. 
Wings  equal  to  the  tegmina  in  length  when  in  repose;  apex  narrowly 
rounded,  costal  margin  arcuate,  proximal  costal  veins  apically  incras- 
sate;  ulnar  vein  with  five  complete  rami.     Abdomen  with  the  lateral 
angles  of  the  segments  slightly  produced  posteriorly.    Supra-anal  plate 
broad,  shallow,  triangularly  produced,  apex  with  a  shallow  V-shaped 
fissure.      Cerci  lanceolate,  depressed,  apex  acuminate.      Subgenital 
plate    triangularly    produced,    apex    deeply    and    narrowly    tissate. 
Anterior  femora  with  one  large  apical  spine  on  the  external  margin; 
posterior  margin  with  three  spines  in  the  distal  half,  the  apical  one 
largest,  genicular  spine  large;  tibiae  not  equal  to  the  femora,  but 
equaling  the  tarsi  in  length.     Median  femora  with  seven  spines  on 
the  anterior  margin,  the  apical  one  surpassing  the  others  in  size,  pos- 
terior margin  with  five  spines,  the  apical  surpassing  the  others,  gen- 
icular spine  strong;  tibia3  very  slightly  shorter  tlian  the  femora;  tarsi 
slightly  shorter  than  the  tibiae.     Posterior  femoi'a  with  the  anterior 

« Melanges  Orthopt^rologitiues,  I,  p.  18. 

«>Trans.  and  Proc.  and  Rep.  Royal  Soc.  South  Aust.,  XVII,  p.  45. 
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and  posterior  margins  each  armed  with  six  evenly  disposed  spines, 
genicular  spine  strong;  tibiae  slightly  exceeding  the  femora  in  length; 
tarsi  about  two-thirds  the  length  of  the  tibise,  arolia  large. 

General  color  orange  ochraceous.  Head  with  the  lower  surface 
black;  eyes,  interspace  between  the  same  and  antennae  deep  red-brown. 
Pronotum  with  the  disk  reddish  orange,  with  an  overlaid  irregular 
pattern  of  dull  brownish.  Tegmina  of  the  general  tint,  veins  and 
nervures  subpellucid.  Wings  of  the  general  tint  strongest  on  the 
costal  margin,  the  apex  with  a  suffusion  of  umber.  Abdomen  above 
blackish  brown;  beneath,  the  same  tinf,  each  segment,  except  the 
apical  ones,  margined  both  posteriorly  and  laterally  with  cream  color; 
cerci  straw  yellow.  Coxae  blackish  brown  with  a  narrow  lateral 
margin  of  cream  color.  Femora,  tibiae,  and  tarsi,  red-brown,  the 
femora  with  blackish-brown  genicular  patches. 

MEASUREMENTS. 

mm. 

Length  of  body 11.5 

Length  of  pronotum 3. 6 

Greatest  width  of  pronotum • 5. 8 

Length  of  tegmina 13. 1 

Greatest  width  of  tegmina 5 

Genus  THYRSOCERA  Burmeister. 

1838.   Thyrsocera  Bubmbistek,  Handb.  der  Ent,  II,  p.  498. 

HemUhyrsocera  SaussurEi  Societas  Entomologica^  Vlll,  1893,  p.  57. 

Of  the  ten  included  species  {»pectalnlu^  crlnicomu^  clncta^  affinis^ 
Hampes^  laiicomis^  hUtrio^  oblongaia^  annulicomiH^  and  hirticomla) 
all  are  congeneric  with  oblongata  (the  type  of  Psendoinops  Serville), 
except  spectabUis  and  hwtrio^  of  which  the  former  may  be  considered 
the  type. 

THYRSOCERA  NIGRA  Bninner. 
1865.   r/i[yr»oc€ra]  mgra  Brunner,  Nouv.  Syst.  Blatt.,  p.  120;  East  Indies. 

One  female;  Trong,  Lower  Siam.  (Dr.  W.  L.  Abbott.)  [U.S.N.M.] 
This  species  has  also  been  recorded  from  Burma  and  Tenasserim. 

THYRSOCERA  HISTRIO  Burmeister. 

1838.   Thyrsocera  huftrio  Burmeihter,  Handb.  der  Entom.,  II,  p.  499;  Java. 

Two  males;  Goenong,  Soegi,  Lampong,  Sumatra.  Oct. -Nov.,  1901. 
(A.  C.  Harrison,  jr.,  and  Dr.  H.  M.  Hiller.)     [A.  N.  S.  Phila.] 

THYRSOCERA  TESSELLATA,  new  species. 

Type. — ^Male  (immature);  Trong,  Lower  Siam.  (Dr.  W.  L.  Abbott.) 
[Cat.  No.  6946,  U.S.N.M,] 

This  peculiar  form  does  not  appear  to  l)e  closely  related  to  any  of 
the  previously  known  forms. 
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Size  small;  form  ovoid;  apex  anteriorly  depre^^ed;  surface  pol- 
ished. Head  projecting  very  slightl^^  beyond  the  pronotum;  the 
interspace  Iwtween  the  eyes  considerably  greater  than  that  between 
the  ocelli;  eyes  reniform.  Pronotum  with  the  greatest  width  poste- 
riorly; anterior  margin  narrow,  truncate;  posterior  margin  sub- 
truncate,  three  times  the  width  of  the  anterior  margin;  lateral  margin 
arcuate,  anterior  angles  well  rounded,  posterior  angles  narrowly 
rounded.  Abdomen  strongly  depressed,  each  segment  of  the  lateral 
margin  slightly  projecting  posteriorly;  ventral  segments,  except  the 
two  apical  ones,  bearing  evenly  distributed  longitudinal  folds,  which 
extend  about  the  whole  depth  of  the  segment.  Supra-anal  plate 
transverse,  very  slightly  produced,  apex  very  slightly  and  very  shal- 
lowly  emarginate.  Cerci  fusiform,  very  slightly  depressed,  the  apex 
acuminate,  supplied  with  long  stiflf  bristles.  Subgenital  plate  not 
prominent,  the  apical  margin  slightly  produced,  truncate;  styles 
unequal,  one  stout  and  acuminate,  the  other  minute.  Anterior  femora 
with  twelve  spines  on  the  anterior  margin,  restricted  to  the  median 
and  distal  portions,  the  proximal  two  and  apical  two  the  largest 
in  the  series;  posterior  margin  with  five  spines  restricted  to  the 
median  and  distal  portions,  no  genicular  spine;  tibiae  two-thirds  the 
length  of  the  femora;  tarsi  equal  to  the  femora  in  length.  Median 
femora  with  six  spines  on  each  margin,  genicular  spine  slender; 
tibiae  al)out  equal  to  the  femora  in  length;  tarsi  shorter  than  the 
tibiae,  the  metatarsi  equal  to  the  other  joints  in  length.  Posterior 
femora  with  six  spines  on  each  margin,  genicular  spine  slender  and 
about  equal  in  length  to  the  apical  spine  on  the  anterior  margin; 
tibia*  slightly  exceeding  the  femora  in  length;  tarsi  about  two-thirds 
the  length  of  the  tibia?,  metatarsi  al>out  equal  to  the  remaining  tarsal 
joints  in  length,  arolia  rather  small. 

General  color  whitish  gray,  mottled  and  sprinkled  with  blactd 
Head  with  the  lower  surface  evenly  sprinkled  with  spots  of  dark 
brown,  interspace  between  the  eyes  with  three  longitudinal  streaks 
of  brown;  eyes  mahogany  brown.  Pronotum  heavily  blotched  cen- 
trally^ with  black,  the  overlying  tint  forming  distinct  spots  as  the 
lateral  margins  are  approached,  and  also  decreasing  in  size;  median 
portion  of  the  pronotum  bearing  two  longitudinal  streaks  of  whitish 
gray.  Mesonotum  and  metanotum  with  a  color  pattern  very  similar 
to  that  of  the  pronotum,  except  for  the  absence  of  spots  on  the  lateral 
portions  and  the  inf uscation  of  the  posterior  margin.  Abdomen  with 
the  basic  tint  black,  the  folds  of  the  segments  and  the  apical  portions 
of  the  two  terminal  segments  dull  grayish;  ventral  surface  of  the 
abdomen  blackish  centrally,  blackish  and  grayish  marmorate  laterally. 
Cerci  grayish,  a  touch  of  black  on  the  basal  jxjrtion  of  the  upper 
surfac^e.  Limbs  yellowish  gray,  each  longitudinal  marked  with  a  single 
distinct  line  of  black,  which  is  more  or  less  broken. 
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MEASUREMENTS. 

Length  of  body 7. 6 

Length  of  pronotum 2. 7 

Greatest  width  of  pronotum 3.6 

Genus  CALOLAMPRA  Saussure. 

1893.  Calolampra  Saussure,  Societas  Entomologica,  VIII,  p.  57. 

Type. —  C.  gracilis  (Brunner).^ 

CALOLAMPRA  GRACILIS  (Bninner). 

1865.  Epilampra  gracilis  Brunneb,  Nouv^  Syst.  Blatt,  p.  170,  pi.  it,  fig.   20; 
Port  Adelaide  and  Sydney,  Australia;  Tasmania. 

Three  females;  Australia.     (Koebele.)     [U.S.N. M.] 

CALOLAMPRA  PEDISEQUA,  new  species. 

7V^^.— Male;  Trong,  Lower  Siam.  (Dr.  W.  L.  Abbott.)  [Cat.  No. 
6947,  U.S.N.M.] 

Allied  to  C.  aspera  Tepper,*  from  Australia,  but  differing  in  the 
coloration  and  the  differently  shaped  pronotum.  Nothing  further 
can  be  determined  from  Tepper's  description. 

Size  medium;  form  depressed,  ovate;  surface  rugulose.  Head 
slightly  projecting  beyond  the  pronotum;  interspace  between  the 
eyes  half  again  as  wide  as  that  between  the  ocelli;  lower  surface 
of  head  deplanate;  eyes  subpyriform,  the  posterior  portion  strongly 
compressed;  antennas  not  equal  to  half  the  length  of  the  body, 
third  joint  slightly  exceeding  the  basal  one  in  length.  Pronotum 
hemispherical  in  outline;  anterior  and  lateral  margins  arcuate; 
posterior  margin  subtruncate,  slightly  produced  centrally;  postero- 
lateral angles  very  narrowly  rounded.  Mesonotum  and  metano- 
tum  with  the  posterior  margins  concave,  the  latter  being  slightly 
produced  in  the  middle,  these  margins  bearing  a  transverse  series 
of  longitudinally  disposed  folds  or  scars.  Abdomen  with  the  pos 
tero- lateral  angles  of  the  segments  not  produced;  each  segment 
bearing  a  series  of  '* scars"  similar  to  those  on  the  mesonotum 
and  metanotum,  though  somewhat  larger  in  size  and  more  distinct 
in  character;  ventral  surface  with  evenly  distributed  pustules. 
Supra-anal  plate  transverse,  the  apex  broadly  and  shallowly  emar- 
ginate.  Cerci  short,  stout,  conical,  not  equaling  the  supra-anal  plate 
in  length.  Subgenital  plate  strongly  transverse,  narrow,  with  a  mod- 
erately deep  V-nhaped  emargination;  styles  minute  and  lateral. 
Anterior  femom  with  the  anterior  l)order  bearing  three  or  four  sub- 

«Acconling  to  Rehn,  Trana.  Amer.  Ent.  Hoc.,  XXIX,  1903,  p.  274. 
6 Trans,  and  Proc.  and  Rep.  Royal  Soc.  South  Aunt.,  XVII,  p.  62. 
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median  and  one  apical  large  spine,  between  which  groupn  are  ranged 
a  series  of  minute,  comb-like  spines,  posterior  margin  with  five  rather 
even  and  regularly  distributed  spines,  no  genicular  spine  present; 
tibifle  not  quite  two-thirds  the  length  of  the  femora;  tarsal  joints  about 
equal  to  the  tibiae  in  length.  Median  femora  with  four  rather  short 
and  stout  spines  on  the  anterior  margin,  posterior  margin  with  five 
spines,  no  genicular  spine  present;  tibiae  almost  equaling  the  femora 
in  length;  tarsi  slightly  shorter  than  the  tibiae;  metatarsi  very  dis- 
tinctly longer  than  the  terminal  joint.  Posterior  femora  with  four 
well-spaced,  blunt  median  and  one  apical  spine  on  the  anterior  margin; 
posterior  margin  with  four  spines,  basal  one  very  small,  none  apical, 
genicular  spine  rather  short,  but  quite  distinct;  tibiae  exceeding  the 
femora  by  about  one -third  the  length  of  the  latter;  metatarsi  about 
equal  to  the  other  tarsal  joints  in  length,  external  face  of  the  meta- 
tai*si  bearing  a  longitudinal  row  of  fine  teeth,  inferior  face  bearing 
two  parallel,  closely  placed  rows  of  the  same,  pulvilli  triangular  and 
apical,  arolia  minute. 

General  color  wood  brown.  Head  with  the  superior  surface  and 
the .  interocular  interspace  pale  ochraceous,  finely  punctate  with 
brown;  ocelli  pale  ochraceous;  lower  surface,  eyes,  and  antenna?  black- 
ish brown.  Abdomen  with  the  '* scars"  slightlv  darker  in  color  than 
the  surrounding  tint.  Femora  darker  in  color  than  the  other  portions 
of  the  limbs;  trochanters  very  pale  wood  brown. 

MEASUREMENTS. 

Length  of  body - 23 

Length  of  pronotum 6 

Length  of  pronotum 10. 5 

Greatest  width  of  abdomen 12.7 

Genus  EPILAMPRA  Burmeister. 

1838.  EpUampra  Brunner,  Handb.  d.  Entom.,  II,  p.  504. 

Type. — K  nefndoaa  Burmeister." 

BPILAMPRA  TRONQANA,  new  species. 

Types. — Male  and  female;  Trong,  Lower  Slam.  (Dr.  W.  L.  Abbott) 
[Cat.  No.  6948,  U.S.N.M.] 

Allied  to  E.  lineaticollk  Bolivar,*  from  Trichinopoly,  and  E,  gmi- 
nata  Brunner,^  from  Kina  Balu,  Borneo.  From  the  former  it  differs 
in  the  very  diflferent  coloration  and  from  the  latter  in  the  non- 
emarginate  apex  of  the  tegmina.  The  description  of  the  latter  is 
so  unsatisfactory  that  little  can  be  made  out  of  it.     The  common 

«  According  to  Rehn,  Trans.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  271. 

&Ann.  Soc.  Ent,  France,  LXVI,  p.  298. 

«^Abhandl.  Senckenb.  Naturforsch.  Gesellsch.,  XXIV,  Pt  2,  p.  208. 
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East  Indian  species  £.  nebidom  Burmeister  differs  in  theform.  of  the 
pronotum,  the  elongate  anal  field  of  the  tegmina,  the  more  acuminate 
apex  of  the  tegmina,  and  the  broader  subgenital  andmore  rounded 
supraanal  plates  of  the  male. 

Male. — Size  medium;  form  elongate-ovate.  Head  projecting  con- 
siderably beyond  the  pronotum,  the  anterior  margin  subtruncate; 
interspace  between  the  eyes  and  that  between  the  ocelli  equal;  ocelli 
large,  touching  the  eyes;  eyes  irregularly  reniform,  the  greatest  depth 
anteriorly;  antennee  not  quite  equaling  the  body  in  length.  Pronotum 
heptagonal;  anterior  margin  truncate;  posterior  margin  obtuse  angu- 
late;  postero-lateral  margins  shorter  than  any  of  the  others;  all  angles 
blunt  and  rounded;  lateral  portions  of  the  pronotum  depressed.  Teg- 
mina elongate,  considerably  exceeding  the  apex  of  the  abdomen;  costal 
margin  gently  arcuate,  sutural  margin  straight,  apex  very  obtusely 
rounded;  basal  field  equal  to  one-third  the  length  of  the  tegmina; 
costal  viens  numerous  and  sublongitudinal  in  character;  ulnar  vein 
with  seven  distinct  rami;  anal  sulcus  very  slightly  arcuate,  anal  field 
reaching  two-fifths  the  way  to  the  apex  of  the  tegmen.  Supra-anal 
plate  produced,  bilobate,  the  centrally  fissure  quite  deep.  Cerci 
broken.  Subgenital  plate  produced,  subtruncate.  Anterior  femora 
with  five  large  median,  one  apical,  and  an  intermediate  series  of  minute 
spines  on  the  anterior  margin,  posterior  margin  with  five  medium- 
sized  spines,  no  genicular  spine  present;  tibiae  about  three-fourths 
the  length  of  the  femora;  tarsi  exceeding  the  tibiae  and  not  equaling 
the  femora  in  length.  Median  femom  with  four  evenly  distributed 
spines  on  the  median  and  distal  portions  of  the  anterior  margin,  pos- 
terior margin  with  four  spines,  none  of  which  are  apical,  genicular 
spine  rather  short;  tibiae  equal  to  the  femora  in  length;  tarsi  consider- 
ably shorter  than  the  femora,  metatarsi  almost  equal  to  the  remaining 
tarsal  joints.  Posterior  femora  with  four  spines  on  each  margin, 
genicular  spine  of  moderate  size;  tibiae  one  and  one-fourth  the  length 
of  the  femora;  tarsi  three-fifths  the  length  of  the  tibiae,  metatarsi 
equal  to  the  remaining  joints  in  length,  the  two  lateral  and  two  ven- 
tral angles  supplied  with  rows  of  moderate-sized  teeth,  pulvilli  rotun- 
date,  apical,  arolia  triangular  and  of  rather  large  size. 

Female. — Size  rather  large.  Head  with  the  interspace  between  the 
eyes  almost  twice  that  between  the  ocelli;  ocelli  not  touching  the  ^^Gi^\ 
antennae  equal  to  about  three-fifths  the  length  of  the  body.  Pronotum 
similar  to  the  male,  except  that  the  anterior  and  antero-lateral  margins 
fonn  a  continuous  arc.  Wings  equal  to  the  tegmina  in  length  when  in 
repose;  costal  margin  strongly  arcuate  apically,  apex  subangulate;  ulnar 
vein  bearing  about  sixteen  complete  rami  and  a  number  of  incomplete 
ramifications.  Supra-anal  plate  produced,  bilobate,  the  fissure  -shaped. 
Cerci  elongate  fusiform,  depressed,  apex  acuminate,  not  equaling  the 
supra-anal  plate  in  length.     Subgenital  plate  very  large,  rotundate; 
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apex  with  a  very  shallow,  hardly  perceptible  emargination;  the  broad, 
shallow  cereal  emargination  bordered  externally  by  a  sharp  denti- 
form process. 

General  color  ashy-gray  brown,  clouded  more  or  less  distinctly  with 
wood  brown.  Head  with  the  interorbital  and  the  interocellar  regions 
dark  wood  brown  in  the  male,  unmarked  in  the  female;  eyes  and 
antenna;  dark  wood  brown.  Pronotum  without  a  distinct  pattern,  but 
closely  and  finely  punctate  with  the  darker  tint;  in  the  male  the  pos- 
terior margin  bears  several  short  transversely  distributed  longitudinal 
streaks  of  dark  brown.  Tegmina  with  the  peculiar  markings  charac- 
teristic of  the  paler  species  of  the  genus;  base  of  the  discoidal  vein 
and  the  entire  anal  sulcus  brokenly  marked  with  black.  Wings  with 
the  median  costal  margin  suffused  with  orange  yellow,  the  apex  with 
wood  brown. 

MEASUREMENTS. 


Male. 


Female. 


Length  of  body 

•Length  of  pronotum 

Greatest  width  of  pronotum. 

Length  of  tegmina 

Greatest  width  of  tegmina. . . 


mm. 

mm. 

29.2 

33 

6.5 

8.5 

8 

10.2 

29.7 

35.5 

8.5 

9.5 

EPILAMPRA  BADIA  Bninner. 

1865.  ElpUampra]  badia  Brunnrb,  Nouv.  Syst.  Blatt.,  p.  189;  Java. 
Four  specimens;  one  male,  three  females;  Trong,  Lower  Siam.     (Dr. 
W.  L.  Abbott.)    [U.S.N.M.] 

EPILAMPRA  MOLOCH,  new  species. 

Ty^^.— Female,  Trong,  Lower  Siam.  (Dr.  W.  L.  Abbott.)  [Cat 
No.  6949,  U.S.N.M.j 

This  magnificent  and  striking  form  does  not  appear  to  be  closely 
allied  to  any  of  the  previously  described  species  of  the  genus.  In 
general  superficial  appearance  it  resembles  ^.  iadia  very  closely,  but 
it  is  readily  differentiated  by  the  form  of  the  supra-anal  plate  and  the 
proportions  of  the  posterior  tarsal  joints. 

Size  large;  form  elongate  ovate.  Head  projecting  somewhat  beyond 
the  pronotum,  anterior  margin  very  slightly  arcuate;  interspace 
between  the  eyes  almost  twice  as  wide  as  that  between  the  ocelli;  ocelli 
of  medium  size,  not  touching  the  eye;  eyes  elongate,  strongly  com- 
pressed in  the  median  and  posterior  portions;  antennae  almost  equaling 
the  body  in  length.  Pronotum  subheptagonal  in  outline;  anterior 
and  antero-lateral  margins  arcuate;  posterior  margins  obtuse  angulate, 
postero-lateral  margins  very  short;  all  the  angles  very  broadly  rounded 
except  the  posterior  and  the  lateral  pair  whith  are  blunt;  lateral  por- 
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tions  considei'ably  depressed.  Tegmina  elongate,  considerably  exceed- 
ing the  tip  of  the  abdomen;  costal  margin  broadly  arcuate,  apex 
damaged;  basal  field  rather  elongate,  almost  equaling  the  anal  field 
in  length,  subcoriaceous;  anal  sulcus  rather  evenly  arcuate.  Supra- 
anal  plate  strongly  produced,  bilobate,  apex  of  the  lobes  much  nearer 
the  internal  than  the  external  margin,  fissure  between  the  lobes  V-shaped 
and  moderately  deep.  Cerci  elongate,  narrow,  subequal,  apically 
acuminate,  slightly  depressed.  Subgenital  plate  broad;  median  por- 
tion subtruncate,  with  two  slight  rounded  lobes  cehtrally,  cereal 
emarginations  slight.  Anterior  femora  with  three  to  five  spines  on 
the  anterior  margin,  two  of  which  are  apical,  the  others  median,  pos- 
terior margin  with  four  or  five  spines,  one  of  which  is  apical,  no 
genicular  spine;  tibiae  two-thirds  the  length  of  the  femora;  tarsal  joints 
almost  equal  to  the  femora  in  length,  metatarsi  not  more  than  three- 
fifths  the  length  of  the  terminal  joint.  Median  femora  bearing  three 
or  four  spines  on  the  median  and  distal  sections  of  the  anterior  margin, 
posterior  margin  with  five  spines,  the  apical  one  small,  genicular  spine 
short;  tibisB  equal  to  the  femora  in  length;  tarsi  equal  to  the  tibiae  or 
femora  in  length,  metatarsi  slightly  longer  than  the  terminal  joint. 
Posterior  femora  with  four  subequal  spines  on  the  anterior  margin, 
posterior  margin  with  four  spines,  none  of  which  are  apical,  genicular 
spine  about  equal  to  the  other  femoral  spines  in  size;  tibiae  one  and 
two-thirds  the  length  of  the  femora;  tarsi  equal  to  the  femora  in  length, 
metatarsi  exceeding  the  remaining  joints  in  length,  lower  surface 
bearing  two  longitudinal,  subcontiguous  rows  of  minute  teeth;  pul- 
villi  triangular  and  apical;  arolia  triangular  and  of  medium  size. 

General  color,  dark  vinaceous.  Head  and  under  surface,  dull  ochra- 
ceous  brown;  tibiae  and  tarsi  of  the  posterior  limbs  of  the  general  tint, 
the  larger  spines  with  a  pale  median  annulus.  Eyes  dull  umber; 
antennae  pale  red-brown.  Pronotum  minutely  punctate  with  blackish 
brown,  also  with  a  few  clouded  irregular  blotches  of  red-brown  along 
the  posterior  margins. 

MEASUREMENTS. 

fnfR. 

Length  of  body 49.6 

Length  of  pronotum 11.1 

Greatest  width  of  pronotum '. 15. 5 

Length  of  tegmina 46-h 

Greatest  width  of  tegmina 14. 9 

Genus  RHICNODA  Brunner. 
1893.    Rhxaxoda  Brunner,  Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  XXXIII,  p.  30. 

Included  species,  M.  imgosa  and  R.  sjn^iulosa  Brunner.  Of  these, 
rugosa  may  be  selected  as  the  type. 
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RHICNODA  RUGOSA  Brunner. 

1893.  Rlhicnoda]  rugosa  Brunner,  Ann.  Mus.  Civ.  Stor.  Nat.  Geneva,  XXXIU, 
p.  31;  Carin  CheM,  Carin  Ghecii  (1,300-1,400  meters),  inountaiiifl  of  Oatcin 
Cauri,  Kokareet,  Bunna;  MooleyitjTenaaserini  (1,200-1,400 meters);  Palon 
Pegu;  Java. 

One  immature  female;  Goenong  Soegi,  Lampong,  Sumatra.  Oct- 
Nov.,  1901.  (A.  C.  Harrison,  jr.,  and  D.  H.  M.  Hiiler.)  [A.N.S. 
Phila.] 

RHICNODA  DESIDIOSA,  new  species. 

Type. — Female  (immature);  Trong,  Lower  Siam.  (Dr.  W.  L. 
Abbott.)    [Cat.  No.  6950,  U.S.N.M.] 

Apparently  closest  allied  to  R.  rejlean  Saussure  and  25ehntner,* 
from  Nicaragua,  from  which  it  differs  in  the  broader  pronotum,  in  the 
larger  size,  and  the  broader  supra-anal  plate.  No  relationship  exists 
with  either  of  the  Old  World  species  {tnigosa  and  spinulosa  Brunner), 
or  with  JR.  laminata  Brunner,  from  St.  Vincent. 

Size  rather  large;  form  ovate,  depressed;  surface  rugose.     Head 
completely  hidden  under  the  pronotum,  anterior  border  subtruncate; 
interspace  between  the  eyes  slightly  less  than  that  between  tiie  ocelli; 
ocelli  rather  small,  toucliing  the  eyes;  eyes  elongate,  median  and  poste- 
rior sections  strongly  depressed;  antennae  short,  not  equal  to  half  the 
length  of  the  body;  lower  surface  of  the  head  deplanate,  the  inter- 
antennal  region  concave.     Pronotum  transverse,  subtriangular,  apex 
anteriorly;  lateral  margins  uncurved,  meeting  at  an  angle  anteriorly; 
posterior  margin  very  broadly  obtuse  angulate,  lateral  angles  very  nar- 
rowly rounded,  the  posterior  margin  supplied  with  a  transverse  series 
of  nodes  or  folds;  disk  and  cephalic  boss  of  the  pronotum  well  elevated 
above  the  comparatively  flat  lateral  portions.     Mesonotum  and  meta- 
notum  with  their  posterior  margins  emarginate,  in  the  metanotum 
with  a  slight  median  projection,  each  supplied  on  the  median  portion 
of  the  posterior  margin  with  a  transverse  series  of  eight  to  ten  longi- 
tudinal folds.     Abdomen  with  the  lateral  portions  of  each  segment 
produced  posteriorly,  but  not  into  a  sharp  dentiform  process;  poste- 
rior margin  of  each,  segment  bearing  a  transverse  series  of  longitudi- 
nally placed  folds.     Supra-anal  plate  produced,  triangular,  the  apex 
with  a  wide  triangular  emargination.     Cerci  short,  strongly  depressed, 
apex  blunt.     Subgenital  plate  large,  transverse,  the  median  portion 
subtruncate,  the  apical  region  very  broadly  arcuate,  cereal  emargina- 
tion slight.     Anterior  femora  with  the  anterior  margin  bearing  four 
or  five  large  median,  one  or  two  large  apical,  and  an  intermediate 
series  of  very  short,  minute  spines,  posterior  margin  with  five  spines, 
no  genicular  spine  present;  tibiae  about  half  the  length  of  the  femora; 
tarsi  equal  to  the  tibiae  in  length.     Median  femora  bearing  four  qx 

a  Biol.  Cent.-Amer.,  Orth.,  I,  p.  68,  pi.  iv,  fig.  35. 
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five  spines  on  the  anterior  margin,  one  of  which  is  apical  and  the 
others  median,  posterior  margin  with  six  spines,  two  of  which  are 
suhapical,  genicular  spine  short;  tibiae  about  three-fourths  the  length 
of  the  femora;  tarsi  not  equaling  the  tibiae  in  length.  Posterior 
femora  with  four  spines  on  the  distal  half  of  the  anterior  margin, 
posterior  margin  with  three  median  spines,  genicular  spine  very  short 
and  stout;  tibia?  one  and  one-fourth  the  length  of  the  femora;  tarsi 
about  half  the  length  of  the  femora,  metatarsi  slightly  shorter  than 
the  other  joints  combined,  pulvilli  of  the  metatarsi  extending  to  the 
base  of  the  joint  as  a  narrow  line,  flanked  by  a  row  of  minute  teeth; 
arolia  of  rather  large  size. 

Greneral  color,  wood  brown,  on  the  thoracic  segments  obscurely 
punctate  with  darker  brown.  Cephalic  boss  and  disk  of  the  prono- 
tom  and  the  median  portions  of  the  meso-  and  metanotum  reddish 
brown.  Posterior  margins  of  the  thoracic  and  abdominal  segments 
edged  with  dark  brown.  Eyes  blackish  brown,  mottled  with  paler 
brown.     Antennae  gray  brown,  except  the  basal  joint,  which  is  umber. 

MEASUREMENTS. 

fnm. 

LMijj:th  of  body 26.5 

Length  of  pronotum 8. 5 

Greatest  width  of  pronotum 14. 0 

Greatest  width  of  mesonotum 17. 5 

Greatest  width  of  abdomen 15. 0 

StiblUniily  BIj-A.TXrN"jgK  (PeriplaneHnx  auct) 

Genus  DORYLAEA  Stal. 

i877.  Dorylaea  StJU:*,  Ofversigt  af  Kongl.  Yetenskape-Akadem.  Forhandlingar, 
1877,  No.  10,  p.  37. 

Type. — D.  hrunneri  St&l. 

DORYLAEA  RHOMBIFOLIA  (Stoll). 

1813.  [BlaJUa]  Rhombi/olia  Stoll,  Natuurlijke  Afbeeldingen  en  Beochrijvingen; 
De  Kakkerlakken,  pp.  5  and  14,  pi.  iii  rf,  fig.  3. 

One  male;  Mananjara,  Madagascar,  May  28,  1895.  (Dr.  W.  L. 
Abbotts    [U.S.N.M.] 

DORYLAEA  PICEA  (Bnioner). 

1865.  Pmpton^ta pirm Brunner,  Nouv.  Syst.  Blatt.,  p.  228;  Sam}>elong  Island, 
Nicobar  group. 

One  male  and  one  female;  Trong,  Lower  Siam.  (Dr.  W.  L. 
Abbott)     [U.S.N.M.] 

Genus  BLATTA  Linnseus. 
1758.  BlaUa  LiNNiRUS,  Syst  Nat,  10th  ed.,  n.  424. 
Type. — BUUta  orientalis  Linna;us. 
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BLATTA  ORIENTALIS  Linnaeus. 

1758.  [Blatia]  orimUilU  Linn^us,  Syet.  Nat.,  10th  ed.,  jJ.  424;  "America,  Oriente: 
imprimis  in  farina,  Pane,  etc.,  hodie  in  Russise  adjacentibus  regionibus  fre- 
quens:  in(«pit  nuperis  temporibus  Holmia*,  uti  dudum  in  Finlandia." 

Three  immature  males:  Yokohama,  Japan.  (Rev.  H.  Loomis.) 
[A.  N.  CaudelL]    Kioto,  Japan.     (Y.  Hii-ase.)     [A.  N.  S.  Phila.] 

BLATTA  SENECTA,  new  species. 

Type. — Female:  Zulu  Mission,  South  Africa.     [A.  N.  S.  Phila.] 
Closely  allied  to  B,  anthrachm  (Brancsik)  ^  from  the  Zambesi  region, 
but  differing  in  the  smaller  size,  the  truncate  sixth  dorsal  abdominal 
segment,  and  the  undivided  supra-anal  plate. 

Size  medium;  form  subovate;  dorsal  surface,  except  the  anterior 
and  lateral  margins  of  the  pronotum  punctate,  becoming  rugose  and 
subcoriaceous  in  character  on  the  abdomen.  Head  projecting  beyond 
the  pronotum,  the  anterior  border  arcuate;  interspace  between  the 
eyes  one  and  two-thirds  of  that  between  the  ocelli;  ocelli  rather  small, 
well  removed  from  the  eyes;  antennse  almost  equaling  the  body  in 
length,  second  and  third  segments  subequal  in  length;  eyes  rather 
elongate,  irregularly  renif  orm,  the  greatest  depth  anterior.  Pronotmn 
broader  than  long;  the  anterior  and  lateral  margins  rather  evenly 
arcuate,  a  slight  truncation  anteriorly;  posterior  margin  truncate, 
lateral  angles  rather  narrowly  rounded;  the  pronotum  arcuate  trans- 
versely. Mesonotum  and  metanotum  with  the  posterior  margins 
broadly  and  evenly  emarginate.  Tegmina  very  slightly  exceeding  the 
mesonotum  in  length,  costal  margin  arcuate,  apex  subtruncate. 
Abdomen  with  the  posterior  margins  of  the  dorsal  aspect  of  the  six 
basal  segments  tnmcate  or  subtruncate;  seventh  segment  with  the 
margin  sinuate,  the  slightly  produced  median  portion  being  very 
broadly  and  very  shallowly  emarginate.  Supra-anal  plate  produced, 
subtriangular,  tectate;  apex  broadly  rounded.  Cerci  subfusiform, 
depressed  greatest  width  proximal,  apex  acuminate.  Subgenital 
plates  together  rostrate,  triangular,  the  apical  angles  acute.  Anterior 
femora  with  twelve  spines  on  the  median  and  apical  portions  of  the 
anterior  margin,  the  median  and  extreme  apical  ones  largest,  posterior 
margin  with  two  spines  on  the  apical  portion,  the  terminal  one  very 
large,  no  genicular  spine  present;  tibiae  about  three-fourths  the  length 
of  the  femora;  tarsi  slightly  exceeding  the  tibia?  in  length,  metatarsi 
slightly  exceeding  the  terminal  tarsal  joint  in  length,  pulvilli  extend- 
ing two-thirds  the  way  to  the  base  of  the  metatarsi.  Median  femora 
with  six  spines  on  the  median  and  distal  portions  of  the  anterior  mar- 
gin, posterior  margin  with  five  evenly  distributed  spines,  genicular 

"Jahresheft  des  Naturwissenschaftlichen  Vereinea  des  Trenc86ner  Comitates, 
XVII-XVIII,  p.  244,  pi.  vii,  fig.  2. 
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spine  equal  to  the  spines  on  the  posterior  margin  in  length;  tibise 
about  equal  to  the  femora  in  length;  tarsi  slightly  shorter  than  the 
tibiae,  metatarsi  not  quite  equal  to  the  remaining  joints  in  length, 
pulvilli  extending  almost  to  the  base  of  the  metatarsi.  Posterior 
femora  with  five  spines  on  the  median  and  distal  portions  of  the  ante- 
rior margin,  posterior  margin  with  five  spines,  genicular  spine  rather 
small;  tibiae  about  one  and  one-fourth  the  length  of  the  femora;  tarsi 
equal  to  the  femora  in  length,  metatarsi  equal  to  the  remaining  joints 
of  the  tarsi  in  length,  pulvilli  of  the  metatarsi  small  and  apical,  the 
lower  surface  bearing  two  parallel  rows  of  moderately  sized  spines, 
arolia  rather  small. 

General  color  dull  blackish  to  blackish  brown.     Apical  margins  of 
the  clypeus  and  labrmn  dull  omnge. 

MEASUREMENTS. 

t»w. 

Length  of  body 17. 5 

Liength  of  pronotum 5.0 

Greatest  width  of  pronotum 7. 0 

Greatest  width  of  metanotum 8. 6 

length  of  tegmina 3,0 

Greatest  width  of  tegmina 2. 1 

Greatest  width  of  abdomen •. 8. 7 

Genus  PERIPLANETA  Burmeister 

1838.  Periplaneta  Burmkiktkr,  Handb.  d.  Entom.,  II,  p.  602. 
Type, — Blatta  americanu  Linneeus.*' 

PERIPLANETA  PALLIPALPIS  (ServiUc). 

1839.  Xakerlac  paHijHilpin  Sekville,  Orthopt^res,  p.  71 ;  Java. 

Nine  specimens;  two  males,  seven  females;  Kioto,  Japan.  (Y. 
Hirase.)    no.  37.     [A.  N.  S.  Phila.] 

PERIPLANETA  AUSTRALASIA  (Fabricius). 

1793.   [Blatta]  miMtralasiw  Fabriciuh,  Ent.  Syst.,  II,  p.  7;  **Capta  frequens  in 
nave  e  mari  pacifico  <fe  regionibus  Australasite  revertente.*' 

Seven  specimens;  two  females;  five  larvae;  Trong,  Lower  Siam. 
(Dr.  W.  L.  Abbott.)  [U.S.N.M.]  Batu  Sangkar,  Padangsche  Boven- 
land,  Sumatra.  Aug. -Sept. ,  1901.  (A.  C.  Harrison,  jr.,  and  Dr.  H.  M. 
HiUer.)    [A.  N.  S.  Phila.]    Africa.     [A.  N.  S.  Phila.] 

PERIPLANETA  TRUNCATA  Krauss. 

1892.  Periplaneta  tntncata  Krauhs,  Zoologischer  Anzeiger,  XV,  p.  165;  Teneriffe; 
Brazil;  New  Britain. 

Six  specimens;  two  males,  two  females,  two  immature  individuals; 
Batu  Sangkar,  Padangsche  Bovenland,  Sumatra.  Aug.-Sept.,  1901. 
(A.  C.  Harrison,  jr.,  and  Dr.  H.  M.  HiUer.)     [A.  N.  S.  Phila.] 

a  According  to  Rehn,  Trana.  Amer.  Ent.  Soc.,  XXIX,  1903,  p.  279. 
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Genus  TEMNELYTRA  Tepper. 

1893.  Temjielytra  Tbppkr,  Trans,  and  Proc.  and  Rep.  Royal  Soe.  South  Aost, 
XVII,  p.  39. 

Ti/pe, — T,  Aar^W  Tepper. 

TEMNELYTRA  HARPURI  Tepper? 

1893.  Temnelyira  harpuH  Tepper,  Trans,  and  Proc.  and  Rep.  Royal  Soc.  »Soath 
Aust.,  XVII,  p.  39;  Cygnet  River  and  Karatta,  Kangeroo  island,  Sooth 
Australia. 

One  larval  specimen;  Australia.     (Koebele.)     [IT.S.N.M.] 
This  specimen  is  referred  here  with  some  little  doubt,  as  the  color- 
ation does  not  wholly  agree  with  the  original  description.     This,  of 
course,  may  be  due  to  the  immature  condition,  as  the  specimen  is  not 
as  far  advanced  as  the  larva  mentioned  by  Tepper. 

Genus  DEROPELTIS  Burnneistep. 
1838.  DeropeUis  Burmeister,  Handb.  d.  Entom.,  II,  p.  486. 
Ti/j}e, — U,  en/throcephala  (Fabricius).  ** 

DEROPELTIS  GABOONICA,  new  species. 

Tf/pe, — Female;  Ghiboon  River,  West  Africa.  (Rev.  M.  Nassau.) 
[Acad,  of  Nat.  Sci.  Phila.] 

Allied  to  D.  schweinfurthi  Saussure,*  from  East  Africa,  but  differ- 
ing in  the  broader  pronotum,  the  stouter  and  heavier  limbs,  the  very 
much  shorter  posterior  metatarsi,  and  the  broader  and  more  rounded 
supra-anal  plate.  From  D.  ^pelseri  Brancsik,^  from  the  2iambe8i 
region,  it  can  be  immediately  differentiated  by  the  much  smaller  size; 
while  D\  UiUbergi  Borg,^  from  the  Kamerun  country,  appears  to  be 
very  different  in  character,  though  little  comparison  can  be  instituted, 
as  it  is  based  on  the  male. 

Size  rather  large;  form  robust,  very  slightly  depressed,  subovate; 
surface  covered  with  exceedingly  minute  reticulations.  Head  pro- 
jecting, anterior  border  very  slightly  arcuate;  interspace  between  the 
ocelli  about  three-fifths  that  between  the  eyes;  ocelli  very  small,  dis- 
tant from  the  eyes;  eyes  elongate  pyriform,  the  greatest  depth  ante- 
riorly; antenna  about  two-thirds  the  length  of  the  body,  third  joint 
slightly  longer  than  the  first  joint.     Pronotum  transverse;  the  ante- 

<»The  original  genus  contained  two  species — verticalijf  Burmeister  (=  capenM 
Fabricius)  and  erythrocephala  Fabricius.  Of  these  two  the  latter  can  be  selected  as 
the  type. 

6  Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  XXXV.  p.  79. 

<Jjahresheft  des  Naturwissenechaftlichen  Yereines  dee  Trencs^ner  Comitatee, 
XVII-XVIII,  p.  245,  pi.  VII,  fig.  3. 

<iBihang  till  K.  Svenska  Vet-Akad.  Handl.,  XXVIII,  1903,  no.  10,  p.  16. 
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rior  margin  truncate,  lateral  margins  arcuate,  the  antero-lateral  angles 
rounded;  posterior  margin  truncate,  the  postero-lateral  angle  pro- 
duced posteriorly  into  an  acute  process;  the  pronotum  as  a  whole 
strongly  arched  transversely.  Mesonotum  and  metanotum  with  the 
posterior  margin  emarginate,  the  latter  having  a  low  acute  median 
process;  lateral  angles  developed  similar  to  the  postero-lateral  anefles 
of  the  pronotum.  Abdomen  with  the  four  basal  and  the  sixth  dorsal 
segments  with  the  posterior  margins  truncate;  fifth  segment  arcuate, 
with  a  very  wide  and  shallow  median  emargination;  seventh  segment 
roundly  produced,  apex  undulate,  a  distinct  cereal  emargination  is 
developed,  which  is  bordered  externally  by  a  distinct  spiniform,  pos- 
teriorly directed  process,  a  structure  developed  on  the  lateral  angles 
of  all  the  segments.  Supra-anal  plate  produced,  arcuate.  Cerci 
short,  not  equaling  the  supra-anal  plate,  hastate,  apex  acuminate, 
very  slightly  depressed.  Subgenital  plate  transverse;  median  portion 
produced,  the  margin  very  obtuse  angulate.  Anterior  femora  with 
twelve  spines  on  the  anterior  margin,  posterior  margin  bearing  one 
apical  spine;  tibiae  about  two-thirds  the  length  of  the  femora;  tarsi 
equal  to  the  tibise  in  length,  terminal  joint  slightly  longer  than  the 
metatarsi,  the  pulvilli  of  the  latter  being  triangular  and  apical.  Pos- 
terior femora  with  five  spines  on  the  anterior  margin,  the  apical 
exceeding  the  others  in  length,  posterior  margin  with  four  spines, 
the  basal  one  small,  genicular  spine  equal  to  the  apical  spine  on  the 
anterior  margin  in  size;  tibia?  distinctly  quadrate,  one  and  one-third 
the  length  of  the  femora;  tarsi  not  quite  equal  to  the  femora  in  length, 
terminal  joints  slightly  shorter  than  the  metatarsi,  the  pulvilli  of  the 
latter  triangular  and  apical,  the  lower  surface  of  the  metatarsi  supplied 
with  two  longitudinal  rows  of  depressed  teeth,  arolia  quite  small. 

General  color  very  dark  vinaceous,  almost  black;  limbs  reddish- 
brown;  tarsal  joints  veiy  pale;  lower  margins  of  the  clypeus  and 
labrum  dull  ochraceous. 

MEASUREMENTS. 

mm. 

Length  of  body 25. 5 

Length  of  pronotum 8 

Greatest  width  of  pronotum 12 

Greatest  width  of  mesonotum 14 

Greatest  width  of  abdomen 15 

Siibfitraily  P^T^CHI^ORIN^^?^!. 

Genus  PYCNOSCELUS  Scudder. 

1863.  Pycnoscelwf  Scudder,  Boston  Journ.  Nat.  Hist.,  VII,  p.  421. 

Type, — Pycnoscelxis  obscurus  Scudder  =  Blatta  suHnumensi^  Lin- 
njeus. 
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PYCNOSCELUS  SURINAMENSIS  (Liim«u8). 

1758.   [BlcUla]  mrhiamensis  LiNNiEUS,  Syst.  Nat.,  10  e<l.,  p.  424;  Barinam. 

Five  specimens;  one  female,  four  immature  specimens;  Trong, 
Lower  Siam.  (Dr.  W.  L.  Abbott.)  [U.S.N.M.]  Batu  Sangkar, 
Padangsche  Bovenland,  Sumatra.  Aug.-Sept.,  1901.  (A.  C  Harri- 
son, jr.,  and  Dr.  H.  M.  Hiller.)     [A.  N.  S.  Phila.] 

Genus  GYNA  Brunner. 

1865.  Oyna  Brunner,  Nouv.  Syst.  Blatt.,  p.  266. 

Tt/pe, — G.  capucina  Gerstaecker  (=  maculipetinis  Brunner,  not  of 
Schaum).'* 

OYNA  BUCHHOLZI  Gerstaecker. 

1883.  ^j/n[a]  Buchholzi  (tbrkfabckbr,  Mittheil.  Naturwiaeensch.  Ver.  Nea- 
Vorpomm.  und  Rugen,  XIV,  p.  72;  Fernando  Po  and  Cameroons,  Wert 
Africa. 

One  female;  Ghiboon  River,  West  Africa.  (Rev.  M.  Nassau.) 
[A.  N.  S.  Phila.] 

Sublamily  I>OIL.YI>ILA.G-rN-JE. 

Genus  DYSCOLOGAMIA  Saussure. 

1893.  Dyscohgamia  Sausbure,  Revue  Suisse  de  Zoologie,  I,  Pt  2,  p.  297. 

Included  cesticidnta  Sauss.,  earunculigera  (Gerstaecker),  nepatenm 
Saussure,  capuohm  (Brunner),  and  capenm^  Saussure.  Of  these  the 
first  may  be  selected  as  the  type. 

DYSCOLOGAMIA  CESTICULATA  Saussure. 

1893.  Dyscologamia  cestictUata  Saussure,  Revue  Suisse  de  Zoologie,  I,  Pt  2,  p.  298; 
Singapore. 

One  female;  Trong,  Lower  Siam.    (Dr.  W.  L.  Abbott.)    [U.S.N.M.] 
Kirby  *  has  recorded  this  species  from  Selangore. 

Subfamily  I>ERKSP>mKRIN-^5C. 
Genus  PARANAUPHCETA  Brunner. 
1865.  Paranauphceta  Britnner,  Nouv.  Syst.  Blatt.,  p.  397. 

Type. — P.  circumdnta  (Haan).  This  is  selected  as  the  type  on  the 
basis  of  Brunner's  figure. 

« I  have  selected  this  as  the  type  of  the  genus,  as  Brunner  has  given  a  figure  of  the 
same. 

&  Ann.  and  Mag.  Nat.  Hist.,  7th  ser.,  XI,  p.  406. 
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PARANAUPHCETA  LYRATA  Burmeister. 
1838.  N\auph€eia\  lyrata  Burmeister,  Handb.  d.  Entom.,  II,  p.  508;  Java. 

Two  females;  Trong,  Lower  Siam.  (Dr.  W.  L.  Abbott.) 
[U.S.N.M.] 

This  species  has  been  recorded  from  Borneo,  Java,  Sumatra, 
Malacca,  Johore,  and  Assam. 

Genus  PANESTHIA  Serville. 
1831.  PaneMhia  Serville,  Ann.  Sci.  Nat.,  XXII,  p.  38. 
Type. — 7*.  javanica  Serville. 

PANESTHIA  JAVANICA  ServUle. 

1831.  Panetithut  jamnica  Serville,  Ann.  Sd.  Nat,  XXII,  p.  38;  Java. 

Four  females  (three  larval);   Trong,  Lower  Siam.     (Dr.  W.  L. 
Abbott.)    [U.S.N.M.] 
This  species  has  been  recorded  from  Burma  and  Cambodia  to  Java. 

PANESTHIA  CETRIFERA,  new  species. 

Type.— Femole:  Australia  (Koebele)  [U.S.N.M.]  Closely  allied  to 
P.  fermginipeH  Brunner,''  from  an  unknown  locality,  but  differing  in 
the  more  reddish-brown  coloration,  and  the  bispinose  anterior  femora. 

Size  medium;  form  depressed,  elongate  ovoid,  apex  anterior;  sur- 
face punctate,  very  sparsely  so  anteriorly  and  increasing  in  intensity 
until  on  the  supra-anal  and  subgenital  plates  it  is  distinctly  cribrose. 
Head  projecting  slightly  beyond  the  pronotum,  the  anterior  border 
arcuate;  interocular  space  very  broad,  considerably  greater  than  that 
between  the  ocelli;  ocelli  very  minute,  distant  from  the  eyes;  antennaB 
hardly  equal  to  the  pronotum  in  length,  third  joint  not  quite  equal  to 
the  first;  eyes  pyriform,  apex  posteriorly.  Pronotum  transverse; 
anterior  margin  subtruncate;  lateral  margins  arcuate;  the  antero- 
lateral angles  rounded;  posterior  margin  subtruncate,  slightly  emar- 
ginate  laterally;  postero-lateral  angles  obtuse,  the  extreme  angle 
rounded;  pronotum  as  a  whole  arcuate  transversely.  Mesonotum 
and  metanotum  with  the  median  portion  and  lateral  angles  of  the 
posterior  margins  moderately  produced.  Abdomen  with  the  posterior 
margin  of  the  first  and  second  dorsal  segments  arcuate,  of  the  third 
and  fourth  transverse,  of  the  fifth  and  sixth  shallow  emarginate,  the 
lateral  angles  of  all  bluntly  produced  posteriorly;  seventh  dorsal  seg- 
ment large,  with  the  posterior  margin  truncate,  the  lateral  angles 
produced  posteriorly  as  sharp  dentiform  processes.  Supra  anal  plate 
large,  transverse,  the  posterior  margin  arcuate,  distinctly  crenulate, 

«Ann.  Mu8.  Civ.  Stor.  Nat.  Geneva,  XXXIII,  1893,  p.  53. 
Proc.  N.  M.  vol.  xxvii— 03 iO 
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the  cereal  emargination  distinct  and  bordered  internally  b}^  a  strongly 
developed,  broad,  dentiform  process.  Cerci  very  short  and  broad, 
triangular,  depressed.  Subgenital  plate  very  broad,  the  margin 
rotundate;  the  cereal  emarginations  quite  distinct,  and  bordered  exter- 
nally by  a  very  distinct  shoulder.  Anterior  femora  with  the  anterior 
margin  bearing  two  closely  placed  median  spines,  posterior  margin 
with  a  very  stout  apical  spine,  no  genicular  spine  present;  tibiaB  about 
two-thirds  the  length  of  the  femora;  tarsi  about  two-thirds  the  length 
of  the  tibiee,  the  terminal  joint  equal  to  all  the  others  in  leng^L 
Median  femora  with  both  margins  unarmed,  no  genicular  spine  present; 
tibisB  almost  equal  to  the  femora  in  length;  tarsi  slightly  shorter  than 
the  tibiae,  metatarsi  about  equal  to  the  terminal  joint  in  length.  Pos- 
terior femora  with  the  margins  unarmed,  no  genicular  spine  pre^nt; 
tibiae  exceeding  the  femora  by  about  one-fourth  the  length  of  the 
latter;  tarsi  about  two-thirds  the  length  of  the  tibiae,  metatarsi  and 
the  terminal  joints  subequal,  arolia  absent 

General  color  dark  reddish-brown,  becoming  ochraceous  brown  on 
the  limbs.  Eyes  pitch  black.  Lower  portion  of  clypeus  golden 
ochraceous,  the  labrum  ochraceous  brown. 

MEASUREMENTS. 

Length  of  body -. 19 

Length  of  pronotum 4.5 

Greatest  width  of  pronotum ^ 7 

Greatest  width  of  mesonotum 8.5 

Greatest  width  of  metanotum 9. 1 

Greatest  width  of  abdomen 10 
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STUDIES  IN  AMERICAN  MANTIDS  OR  SOOTHSAYERS. 


By  James  A.  G.  Rehn, 

Of  the  Academy  of  Nalurcd  Sciences  of  Philadelphia, 


The  specimens  treated  in  the  following  pages  are  contained  in  the 
collections  of  the  United  States  National  Museum  and  the  Academy  of 
Natural  Sciences  of  Philadelphia.  The  greater  part  of  the  material  is 
from  the  Costa  Riean  collection  of  Messrs.  Schild  and  Burgdorf ,  and 
the  Cuban  collection  made  by  Messrs.  Palmer  and  Riley. 

The  author  wishes  to  thank  Dr.  W.  H.  Ashmead  of  the  United 
States  National  Museum  for  the  privilege  of  examining  the  material 
from  the  collections  under  his  charge. 

Suloftiiiiily  ORTHODKRIN-*^. 
Genus  CHOERADODIS  Serville. 

1831.  Chceradodis  Serville,  Ann.  Sci.  Nat.,  XXII,  p.  60. 
Included  strumaria  (Fabricius),  hyalma  (StoU),  and  latlcoUis  Ser- 
ville. 

CHCERADODIS  RHOMBICOLLIS  (Latreille). 

1833.  Mantis  rhombicoUis  Latreille,  in  Humboldt  and  Bonpland,  Rec.  Observ. 
Zool.,  II,  p.  103,  pi.  xxxix,  figs.  2  and  3;  Equatorial  America. 

One  male;  San  Juan  del  Norte,  Nicaragua.     [U.S.N.M.] 

Genus  ACONTISTA  Saussure. 

1838.  AcontiMes  Burmkibtbr,  Handb.  der  Entom.,  II,  p.  642.     (Not  of  Sundevall, 

1835.) 
1870.  Acontista  Saussure,  in  M^lang.  Orthopt^rolog.,  Pt  3,  p.  175. 

Type. — Mantis  tricolor  Burmeister= J/a/i^ti?  concinnn  Perty." 

* > 

^The  originally  included  species  were  as  follows: 

sancta — Stagmatoptera, 

supplicaria — Stagmatoptera, 

cingulata —  Theoclytes, 

tricolor, 

prasina — Calidomantis  {Miomantis  BXid.), 

The  type  is  seen  to  be  tricolor  {=concinna  Perty),  the  only  uneliminated  species. 

Proceedinos  U.  S.  Nationau  Museum,  Vol.  XXVII-No.  1364. 
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ACONTISTA  MEXICANA  Saussore  and  Zehntner. 

1894.  Acontisla  mexicana  Saussure  and  Zehntner,  Biol.  Cent-Amer.,  Orth.,  I, 
p.  135;  Cordova,  Atoyac,  Guerrero,  Mexico;  Chontales,  Nicaragua;  Bogaba 
(800-1,500  feet),  Volcan  de  Chiriqui  (2,000-3,000  feet),  Panama. 

Two  females;  Piedras  Negras  and  Turrialba,  Costa  Rica.  (Schild 
and  Burgdorf.)    [U.S.N.M.] 

The  specimen  from  Turrialba  is  quite  different  from  the  other 
individual  in  the  intensity  of  the  coloration,  but  the  pattern  is  almost 
identical.  Even  after  due  consideration  of  the  importance  of  color 
characters  in  this  genus,  I  have  no  hesitation  in  referring  it  to 
mexicana^  but  to  aid  future  workers  I  have  appended  a  descriptioD 
of  the  coloration. 

General  color  dull  lemon  yellow,  the  tegmina  with  several  very 
obscure  diagonal  streaks  of  pale  brownish.  Eyes  pale  wood  brown. 
Wings  with  the  basal  portion  of  the  posterior  field  bright  lemon, 
which  color  also  suffuses  two-thirds  of  the  anterior  field;  band  of  the 
wing  dark  chocolate,  equal  to  half  the  length  on  the  posterior  field, 
narrowing  to  a  rather  small  blotch  on  the  anterior  field,  and  not 
reaching  the  costal  margin;  apex  of  the  wing  and  half  of  the 
periphery  of  the  posterior  field  pellucid,  widest  toward  the  costal 
margin,  gradually  narrowing  and  vanishing  posteriorly. 

ACONTISTA  PRATERNA  Saussure  and  Zehntner. 

1894.  Acontista  fratema  Saussure  and  Zehntner,  Biol.  C'Cnt.-Amer.,  Orth.,  I, 
p.  136;  Cach^,  Costa  Rica. 

One  female;    Tucurrique,   Costa    Rica.     (Schild   and    Burgdorf.) 

[U.S.N.M.] 

ACONTISTA-  VITREA  Saussure  and  Zehntner. 

1804.  AcontiMa  vUrea  Saussure  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  p. 
138,  pi.  VI,  fig.  9;  Atoyac,  Mexico;  Costa  Rica;  Volcan  de  Chiriqui  (2,00(^ 
3,000  feet),  Panama. 

Two  males;  Piedras  Negrtis,  Costa  Rica.  (Schild  and  Burgdorf.) 
[U.S.N.M.] 

As  suggested  by  the  original  describers**  this  species  probably 
represents  the  male  of  A.  fratema. 

Genus  STAGMOMANTIS  Saussure. 
1869.  Stagmamantis  Saussure,  Bull.  Soc.  Ent.  Suisse,  III,  p.  56. 
Type. — Orylliis  caroUmus  Linnaeus.* 

a  Biol.  Cent-Amer.,  Orth.,  I,  p.  136. 

&  Originally  included  8i)e<!ie8;  Carolina^  ioUeca,  dolli%  feroxy  domingermSf  nahuoj  and 
azteca.    As  none  of  these  have  been  eliminated,  carolma  may  be  selected  as  the  type. 
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STAGMOMANTIS  NAHUA  Saussure. 

1869.    Sl[agnwmcmt'us]  nahiui  Sai'ssure,  Bull.   So**.  Entoin.   Suisse,  III,  p.  65; 
Mexico. 

One  male;  San  Jos^,  Costa  Rica.   (Schild  and  Burgdorf.)  [U.S.N.M.] 

STAGMOMANTIS  HETEROGAMIA  Saussure  and  Zehntner. 

1894.  SUtgmomaniis   heterogamia  Saussure  and   Zehntner,   Biol.   Cent.-Amer., 
Orth.,  I,  p.  142,  pi.  VII,  fi><8.  2  and  3;  Bugaba  (800-1500  feet),  Panama. 

TTiree  males;    Tucurrique,   Costa  Rica.      (Scliild  and  Burgdorf.) 

[r.S.N.M.] 

STAGMOMANTIS  THEOPHILA,  new  species. 

Tiff>e, — Male;  Turrialba,  Costa  Rica.  (Schild  and  Burgdorf.)  [Cat. 
No.  6952,  U.S.N.M.] 

Allied  to  S.  venusta  and  S.  heterogainia  Saussure  and  Zehntner,^ 
but  differing  from  both  in  the  much  greater  size,  the  denticulate  mar- 
gins of  the  pronotum,  and  in  the  absence  of  fuscous  maculations  on 
the  tegmina  and  wings. 

Size  rather  large;  form  elongate  and  slender.  Head  considerably 
broader  than  deep;  eyes  ovoid  when  viewed  laterally;  fac'ial  shield 
strongly  transverse,  obtuse  angulate;  ocelli  closely  placed;  antennsB 
extending  somewhat  beyond  the  posterior  margin  of  the  pronotum. 
Pronotum  with  the  collar  t^roader  than  any  portion  of  the  shaft,  the 
latter  strongly  compressed  centi*ally,  the  longitudinal  median  carina 
faint  and  not  visible  on  the  posterior  third;  supracoxal  dilations  not 
strongly  marked;  margins  of  the  collar,  lobes,  and  anterior  half  of  the 
shaft  with  well-marked  denticles.  Tegmina  transparent,  elongate, 
slightly  exceeding  the  abdomen  in  length;  sutural  and  costal  margins 
subparallel,  apex  subangulate;  costal  field  comparatively  wide,  of 
appreciable  width  for  about  half  the  length  of  the  tegmina,  surface 
sparsely  and  irregularly  reticulate;  stigma  transparent  and  hardly 
visible.  Wings  elongate,  slightly  exceeding  the  tegmina  in  length 
when  in  repose,  transparent.  Abdomen  elongate,  slender,  very  con- 
siderably depressed.  Supra-anal  plate  small,  triangular,  apex  rounded. 
Cerei  exceeding  the  subgenital  plate  in  length,  very  strongly  depressed; 
apex  rather  blunt.  Subgenital  plate  rather  large,  triangularly  pro- 
duced; apex  narrowly  truncate  and  supplied  with  two  very  minute, 
simple  styles.  Anterior  coxae  supplied  with  five  or  six  large  denti- 
form spines  on  the  lower  margin;  femom  rather  slender,  exceeding 
the  coxffi  by  over  one-foui*th  of  their  length,  external  margin  bearing 
four  large  spines,  discoidal  spines  four  in  number;  apical  half  of  the 
internal  margin  bearing  a  continuous  row  of  alternating  large  and 
small  spines;  tibise  about  equal  to  half  the  length  of  the  femora,  spines 

«BioL  Cent-Ainer.,  Orth.,  I,  pp.  142  and  145. 
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on  the  external  margin  eleven  or  twelve  in  number,  increasing  in  size 
toward  the  apex,  the  basal  portion  of  the  margin  unarmed^  internal 
margin  with  thirteen  or  fourteen  spines,  the  series  continuing  to  the 
proximal  portion  of  the  joint;  tarsi  very  slender,  metatarsi  exceeding 
the  other  joints  in  length  and  but  slightly  shorter  than  the  tibia  (with- 
out apical  claw).  Median  and  posterior  limbs  slender;  metatarsi  of 
the  median  limbs  shorter  than  the  remaining  joints,  of  the  posterior 
limbs  subequal.  General  color  pale  pea  green,  becoming  brownish  on 
the  pronotum.  Eyes,  antennae,  and  coxal  spines  rich  wood  brown. 
Tegmina  hyaline,  the  costal  margin  with  a  faint  greenish-white  suffu- 
sion, the  region  of  the  anterior  radial  vein  bearing  a  line  of  pale  pea 
green.  Wings  hyaline,  costal  margin  with  a  very  pale  suffusion  of 
pea  green.  Cerci  and  median  and  posterior  tai*sal  joints  (exclusive  of 
the  metatarsi)  wood  brown. 

MEASUREMENTS. 

mm. 

Length  of  body 60.0 

Length  of  pronotum 19. 5 

Greatest  width  of  pronotum 3. 5 

Length  of  tegmma 39. 5 

Greatest  width  of  tegmina 9. 5 

Length  of  anterior  femora 12. 5 

STAGMOMANTIS  TOLTECA  (Saussure)? 

1861.  Mantis  {Stagmatopiera)  toUeca  Saussurk,  ^vue  et  Magasin  de  Zoologie,  2d 
ser.,  XIII,  p.  127;  Tropical  Mexico. 

Four  males;  Panama.  Piedras  Negras  and  Turrialba,  Costa  Rica. 
(Schild  and  Burgdorf.)     [U.S.N.M.] 

These  specimens  are  rather  doubtfully  assigned  to  this  species,  as 
the  males  of  this  section  of  the  genus  resemble  one  another  very 
much. 

STAGMOMANTIS  DIMIDIATA  (Burmeister). 

1838.  Mantis  dimidiata    Burmeister,    Handb.   d.    Entom.,   II,  p.  539;    South 
America. 

One   female;    San    Jos^,    Costa    Kica.       (Schild    and    Burgdorf.) 

[U.S.N.M.] 

STAGMOMANTIS  LIMBATA   (Hahn). 
"1835.  Mantis  llmhata  Hahn,  Icones  ad  Mon.  Cimic,  I,  t.  A,  fig.  2;  Mexico.** 

Five  specimens;  two  males,  three  females;  Mexico.  Durango, 
Mexico;  July,  1896.  (Dr.  E.  Palmer.)  [U.S.N.M.]  Mazatlan, 
Mexico.     (W.  W.  Lockington.)     [A.  N.  S.  Phila.] 

STAGMOMANTIS  DOMINGENSIS  (Beauvois). 

1805.  Mantis  domingensis  BsAUVOiB,  Ins.  Rec.  d*Afr.  et  d'Am^r.,  p.  61,  pi.  vii, 
fig.  2;  Santo  Domingo. 


Digitized  by  VjOOQ IC 


».l«^  AMERICAN  MANTTDS—REHN.  565 


Two  males,  two  females;  Baracoa,  Cuba.  February  4, 1902.  (Wm. 
Pidmer.)     [U.S.N.M.]    Haiti.     [A.  N.  S.  PhUa.] 

The  female  specimen  from  Haiti  is  a  perfectly  typical  individual, 
with  the  transverse  callous  stigma,  while  the  Cuban  female  is  slightly 
smaller,  with  the  anterior  femora  comparatively  weaker  and  the  stigma 
Hinaller  and  ovate.  The  two  males  from  Haiti  are  identical  in  form 
ami  coloration. 

Genus  CALLIMANTIS  St&l. 

1877.  OaUimanHs  StIl,   Bihang  till   K.  Svenska  Vet-Akad.   Handlingar,  IV, 
no.  10,  p.  39. 

Tt(pe. —  CaUimantis  aiUiUanim  (Saussure). 

CALLIMANTIS  ANTILLARUM  (Saussure). 

1859.     ir[a7i/i«]  antiliarum,  Saussure,  Revue  et  Magaatn  de  Zoologie,  2d  Ber., 
XI,  p.  60;  St  Thomaa. 

One  female;  Haiti.  [A.  N.  S.  Phila.]  This  species  has  previously 
been  recorded  from  St.  Thomas,  Santo  Domingo,  Culebra  Island,  and 
Botafogo,  near  Rio  de  Janeiro,  Brazil.  The  latter  locality  appears 
rather  questionable. 

Genus  LITANEUTRIA  Saussure. 

1892.     LiUmeutria  Saitssure,  Societal  Entomologica,  VII,  p.  123. 

Type. — X.  ocularis  Saussure. 

LITANEUTRIA  MINOR  (Scudder). 

1872.    Stagn}atopiera  minor  Scudder,  Rep.  U.  S.  Geol.  Surv.  Nebraska,  p.  251; 
Nebraska  City,  Nebraska. 

One  female;  Casas  Grandes,  Chihuahua,  Mexico.  September,  1902. 
(Dr.  W.  E.  Hughes.)  [A.  N.  S.  Phila.]  This  is  the  first  Mexican 
record  for  this  species. 

Genus  ANGELA  Serville. 

1839.    Angela  Servillb,  Orthopt^res,  p.  171. 

Originally  included  quinqttemaculata^  versicolor^  infumata^  and 
huchyptera.     Of  these,  hrachyptera  may  be  selected  as  the  type.  ^ 

«Afl  the  generic  name  Thespis  Serville  (Ann.  Sci.  Nat.,  XXII,  1831,  p.  54)  is  closely 
involved  with  Angda^  the  type  of  the  former  is  seen  on  elimination  to  be  parva 
(OUrier). 

fUTjmra9cen»— Angela  f  1839. 

fa»ciaia--Tenodfra,  1838. 

qumquemaciUaia — Angda,  1839. 

parva. 
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ANGELA  PERPULCHRA  Westwood. 

1889.     Angela  perpulchra  Wbstm'ood,  Rev.  Ins.  Fam.  Mantid.,  p.  30;  Nican|;cuL 

Two  females;  Carillo  and  Tucurrique,  Costa  Rica.  (SchUd  and 
Burgdorf.)  [U.S.N.M.]  One  of  these  specimens  has  the  disk  of  the 
wings  sulphur  yellow;  the  other  has  the  same  area  very  pale  greeniith 
white. 

Genus  MIOPTERYX  Saussure. 

1870.     MiopUryx  Sausburb,  Bull.  Soc.  Ent.  Suisee,  III,  p.  236. 

Type. — By  elimination  and  selection,  M.  granudensis  Saussure.  ** 

MIOPTERYX  GRANADENSIS  Saussure. 

1870.     Mliopteryx]  granadensu  Saussure,  Bull.  Soc.  Entom.  Suisse,  m,  p.  237; 
Bogota. 

Four  specimens;  Bartica,  British  Guiana.  April  24  and  May  4,  7, 
and  11,  1901.     (R.  J.  Crew.)     [A.  N.  S.  PhUa.] 

Genus  PSEUDOMIOPTERYX  Saussure. 

1870.     Pseudomiopteryx  Saussure,  Bull.  Soc.  Entom.  Suisse,  III,  pp.  225,  228. 

Included  P.  spinifroTis  and  P.  hogotensis  Saussure. 

PSEUDOMIOPTERYX  INFUSCATA  Saussure  and  Zehntner. 

1894.  Pseudomiopteryx  infuscaia  Saussure  and  Zehntner,  Biol.  Cent-Amer.. 
Orth.,  I,  p.  163;  Presidio,  CJordova,  Mexico;  San  Juan,  Las  Mercedes  (3,000 
feet),  Volcan  de  Atitlan  (2,500-3,500  feet),  Zapote,  Guatemala;  Chontake, 
Nicaragua;  Bugaba  (800-1,500  feet),  Caldera  (1,200  feet),  and  Volcan  de 
Chiriqui  (2,500-4,000  feet),  Panama. 

Four  specimens;  three  males^  one  female;  Piedras  Negras,  Costa 
Rica.     (Schild  and  Burgdorf.)    [U.S.N.M.] 

As  the  female  has  never  been  described,  some  notes  on  this  speci- 
men may  be  of  interest. 

Size,  rather  small;  surface  rugulose.  Head  slightly  broader  than 
deep;  eyes,  rotundate  ovate  when  viewed  laterally;  vertex  raised  above 
the  eyes,  straight,  the  juxta-ocular  lobes  rounded  and  but  slightly 
separated  from  the  other  portion  of  the  vertex;  ocelli  disposed  in 
a  low  triangle;  facial  shield  transverse,  the  superior  margin  very 
broadly  obtuse-angulate.  Pronotum  rather  stout;  collar  narrow; 
supra-coxal  dilations  rectangulate;  anterior  and  lateral  margins  den- 
ticulate except  for  a  small  basal  portion  of  the  latter;  dorsal  aspect 

«  The  genus  originally  comprised  the  following  species: 

granadensis, 

argentina, 

madagascarensia — Plaiycalymma  Westwood. 

lacUa — Nanomantis  Saussure. 

peUudda—CalidomantU  Behn  {=MiomanH8  Saussure). 
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with  two  pairs  of  short  dentiform  processes  on  the  collar  and  two 
pairs  on  the  shaft,  one  pair  placed  anteriorly  and  wide  aimrt,  the 
other  median  and  close  together,  posterior  margin  with  a  median  proc- 
ess; longitudinal  carina  present  on  the  shaft,  most  apparent  poste- 
riorly. Tegmina  and  wings  hardly  visible.  Abdomen  fusiform, 
depressed.  Supra-anal  plate  produced,  triangular,  apex  acute  angu- 
late,  lateral  margins  slightly  arcuate,  dorsal  surface  longitudinally 
carinate.  Cerci  small,  not  exceeding  the  supra-anal  plate  in  length, 
depressed.  Subgenital  plate  compressed,  produced,  not  equaling  the 
supra-anal  plate  in  length,  apex  developed  into  a  little  rounded  knob. 
Anterior  coxse  slightly  exceeding  the  pronotum  in  length,  lower  mar- 
gins both  supplied  through  their  entire  length  with  dentiform  spines, 
those  of  the  internal  margin  being  decidedly  the  smaller;  femora  very 
stout  and  heavy,  external  margin  with  five  spines,  one  of  which  is 
apical,  discoidal  spines  three  in  number;  tibiae  about  half  the  length 
of  the  femora,  external  and  internal  borders  be^iring  eight  spines, 
which  increase  in  size  toward  the  apical  claw;  metatarsi  exceeding  the 
remaining  tarsal  joints  in  length.  Median  and  posterior  limbs  slender. 
General  color  brownish  black,  becoming  very  dull  rufescent  on  the 
internal  faces  of  the  anterior  coxse;  limbs  obscurely  mottled  and  annu- 
late with  dull  ochraceous. 

MEASUREMENTS. 

Total  length 20 

Length  of  pronotum 5. 5 

Greatest  width  of  pronotum 3 

Greatest  width  of  abdomen 5. 7 

Genus  PARAMUSONIA,  new  name. 

1894.    Mumnia  Saussure  and  Zbhntnkr,  BioLCent.-Amer.,  Orth.,  I,  p.  64  (not 
ofSt&l,  1877).« 

Type. — By  selection,  Thespis  cubensis  Saussure. 

PARAMUSONIA   CUBENSIS  (Saussure). 
1869.     Th{e»pis]  cubenm  Saussure,  Bull.  Soc.  Ent.  Suisse,  III,  p.  70;  Cuba. 

One  male;  Pinar  del  Rio,  Cuba.  March  27,  1900.  (Palmer  and 
Riley.)    [U.S.N.M.] 

«  Stdl's  genus  Musonia  (Bihang  till  K.  Svenska  Vet.  Akad.  Ilandlingar,  IV,  no.  10, 
p.  45),  contained  but  two  species — surinama  Saussure  and  lineativentris  St4l.  Both  of 
these  were  placed  in  Mionyx  by  Saussure  and  Zehntner  (Biol.  Cent.  Araer.,  Orth., 
I,  pp.  166-167).  As  no  included  species  are  given  in  the  original  of  Mionyx  (Societas 
Entomolog^ca,  VII,  1892,  p.  122),  the  treatment  in  the  Biologia  is  the  first  to  give  us 
any  of  the  included  species.  Thus  Mionyx  Saussure  becomes  a  synonym  of  Musonia 
St&l,  while  a  new  name  is  required  for  the  Musonia  of  Saussure  and  Zehntner. 
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Genus  MUSONIA  Stal. 

1877.     Musania  StIl,  Bihang  till  K.  Sven.  Vet.  Akad.  Handlingar,  IV,  no.  10,  p,  45. 

Type. — Of  the  two  originally  included  species  surinama  may  be 
consideied  the  type. 

MUSONIA  SURINAMA  (Saussure). 

1869.     Thespis  mrinania  Saussurb,  Bull.  Soc  Entom.  SoJBse,  III,  p.  70;  Sminain. 
One  male;  Trinidad.     [A.N.S.Phila.J 

Genus  HARPAGONYX  Saussure. 
1892.  Harpagonyx  Saussurb,  Societas  Entomologica,  VII,  p.  122. 
Type. — By  selection,  ff.  gryps  Saussure  and  Zehntner.* 

HARPAGONYX  CARLOTT^,  new  species. 

Type. — ^Male;  San  Carlos,  Costa  Rica.  (Schild  and  Burgdorf.) 
[Cat.  No.  6953,  U.S.N.M.] 

Closely  allied  to  II.  dohmianua  Saussure  and  Zehntner  *  from  Guat- 
emala, but  differing  in  the  more  globose  eyes,  the  truncate  vertex 
(except  for  the  supraocular  processes),  and  in  the  more  acuminate 
supra-anal  plate. 

Size  medium;  form  slender.  Head  slightly  transverse;  eyes  rotund- 
ovate  when  Adewed  laterally;  vertex  truncate,  the  juxtaocular  lobes 
triangular,  low;  ocelli  triangularly  disposed,  the  median  one  very 
much  exceeding  the  others  in  size;  facial  shield  transverse,  arcuate, 
the  superior  margin  with  the  median  portion  truncate;  antennae 
slightly  exceeding  the  pronotum  in  length,  pilose.  Pronotum  slender, 
evenly  tuberculate;  collar  gradually  expanding  into  the  supracoxal 
lobes  which  are  not  strongly  marked;  shaft  subequal,  a  faint  median 
carina  present  throughout  the  whole  length;  entire  margins,  except 
the  narrow  anterior  and  posterior  ones,  denticulate.  Tegmina  shorter 
than  the  wings  when  in  repose;  rather  broad,  subequal  in  width,  apex 
rounded;  costal  margin  closely  hirsute  through  the  entire  length, 
sutural  margin  with  shorter  hairs;  costal  field  moderately  expanded 
in  the  basal  half,  entirely  filled  by  large,  irregular  cells,  the  whole  teg- 
mina having  the  secondary  nervures  irregularly  forked,  the  resulting 
cells  being  very  unsymmetrical.  Wings  broad,  almost  subequal  in 
width,  apex  with  the  costal  margin  curved  backward  and  the  posterior 
section  obliquely  truncate;  all  margins  finely  haired;  anterior  ulnar 
vein  forked  in  the  apical  third.    Abdomen  slender,  bacillif orm.    Supra- 

<*Ab  the  original  description  did  not  mention  any  of  the  included  species,  they 
must  be  taken  from  the  next  work,  which  is  the  Biologia.  Of  the  three  there  men- 
tioned (grypsj  dohrrdanusy  and  may  a),  gryps  is  the  only  one  figured  and  it  may  be 
selected  as  the  type. 

«>Biol.  Cent.-Amer.,  Orth.,  I,  p.  176. 
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anal  plate  acute  triangular,  teetate,  the  median  ridge  developed  into  a 
very  distinct  carina.  Cerci  sub-tiliform,  hirsute,  slightly  exceeding 
the  subgenital  plate  in  length.  Subgenital  plate  produced,  apex  trun- 
cate, styles  stout,  short,  and  hirsute.  Anterior  coxae  slender,  about 
four-fifths  the  length  of  the  pronotum;  femora  very  slender,  about 
equaling  the  pronotum  in  length,  spines  only  on  the  distal  half, 
external  margin  with  five  spines,  one  of  which  is  apical  and  quite 
small,  internal  margin  bearing  eleven  spines  which,  if  reduced  to  a 
formula,  would  read  from  the  apex  posteriorly  iliiililili,  discoidal 
spines  three  in  number,  straight,  the  anterior  one  very  long;  tibiaa 
very  short  and  weak,  with  claw  not  exceeding  one-third  the  length  of 
the  femora,  external  margin  bearing  four  closely  adpressed  apical 
spines,  internal  margin  bearing  four  small,  short  basal  spines  and  four 
moderately  long  apical  ones;  metatarsi  not  quite  equal  to  the  follow- 
ing joints  in  length.     Median  and  posterior  limbs  slender. 

General  color  dull  umber,  mottled  with  an  obscure  ochraceous; 
wings  hyaline,  though  infuscate  with  smoky  brown,  which  tint  is  of 
greatest  intensity  at  the  apex,  where  a  few  small  blotches  of  dull 
ochraceous  are  also  visible;  limbs  dull  ochraceous,  obscurely  annulate 
with  dull  chocolate  brown. 

MEASUREMENTS. 

mm. 

Length  of  body 32.6 

Length  of  pronotum 9 

Greatest  width  of  pronotum 1. 9 

Length  of  tegmina 20. 6 

Greatest  width  of  tegmina 5 

Length  of  wings 19. 6 

Genus  SPANIONYX  Saussure. 

1892.    Spanionyx  Saitshure,  Societas  Entomologica,  VII,  p.  122. 

Type. — As  this  case  is  much  the  same  as  Uarpagonyx^  we  can  select 
S»  bicortiis  as  the  type. 

SPANIONYX  BIDBNS   Saussure  and  Zehntner. 

1894.    Spanionyx  Indem  Saussure  and  Zehntner,  Biol.  Cent-Amer.,  Orth.,  I, 
p.  177,  pi.  X,  figs.  1-3;  Riiatan  Island,  Honduras. 

One    female;    Turrialba,    Costa    Rica.      (Schild    and    Burgdorf.) 
[U.S.N.M.J 
This  specimen  measures  as  follows: 

mm. 

Total  length 53 

Length  of  pronotum 17 

Greatest  width  of  pronotum 2. 5 

Length  of  anterior  femora 11 

Length  of  posterior  femora 9.6 
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Subfamily  IIARP»AOIN"^4C. 

Genus  ACANTHOPS  Serville. 

1831.     Acanthops  Sekvillb,  Ann.  Sci.  Nat,  XXII,  p.  53. 

Type. — Mantla  ftiscifolia  Olivier  =  &!nvata  Stoll. 

ACANTHOPS  TUBERCULATA   Saussure. 

1870.     A[mnlhopn]   tnberculata  Saussure,   Bull.  Soc.  Ent.  Suisse,  III,  p.  243; 
Guiana. 

One  immature  female;  Tucurrique,  Costa  Rica.  (Schild  and  Burg- 
dorf.)    [U.S.N.M.] 

This  species  previously  has  only  been  recorded  from  Guiana.  As 
the  female  is  undescribed,  I  have  made  a  few  remarks  on  the  specimen 
in  hand. 

Size  rather  large;  form  depressed,  abdomen  very  broad.  Head 
slightly  longer  than  broad;  eyes  acute  mammillate;  veitex  truncate; 
ocelli  very  small;  facial  shield  transverse,  slightly  arcuate,  the  superior 
margin  with  the  median  section  subtruncate;  antennse  filiform,  not 
exceeding  half  the  length  of  the  pronotum.  Pronotum  of  moderate 
length,  collar  gradually  expanding  into  the  well-rounded  supracoxal 
lobes;  shaft  with  the  median  portion  compressed;  margins  with  no 
appreciable  spines  except  on  the  shaft,  the  lateral  margins  of  which 
boar  short  dentiform  processes;  dorsal  surface  with  a  pair  of  mammil- 
late processes  on  the  collar,  and  another  pair  on  the  supracoxal  region. 
Tegmina  and  wings  not  developed.  Abdomen  very  strongly  depressed, 
the  fourth  and  fifth  segments  developing  subquadrate  foliaceous  pro- 
cesses from  their  lateral  margins,  those  of  the  fourth  segment  being 
about  three  times  the  size  of  the  appendages  on  the  fifth  segment 
Supra-anal  plate  produced,  rounded,  the  apex  broadly  and  triangularly 
emarginate.  Cerci  strongly  depressed,  apex  expanded  and  obscurely 
bilobate.  Subgenital  plate  transverse,  moderately  produced,  apex 
deeply  and  very  narrowly  cleft;  styles  very  minute,  stout.  Anterior 
coxae  with  both  of  the  lower  margins  supplied  with  five  denticle.s; 
femora  equal  to  the  pronotum  in  length,  the  superior  fac-e  bearing  a 
distinct  carinate  ridge  for  the  greater  part  of  its  length;  external  face 
heavily  granulate;  external  margin  with  seven  short  and  stout  spines, 
one  of  which  is  apical;  internal  margin  bearing  seventeen  subequal 
spines,  one  of  which  is  apical;  discoidal  spines  three  in  number,  distal 
one  exceeding  the  others  in  size;  tibiae  about  equal  to  two-thirds  the 
length  of  the  femora,  each  lower  margin  supplied  with  a  comb-like 
series  of  spines,  which  are  of  greatest  length  distally;  the  external 
margin  bears  about  twenty-six  in  its  series,  the  internal  margin  seven- 
teen; metatarsi  equal  to  the  remaining  tarsal  joints  in  length.  Pos- 
terior and  median  limbs  short  and  stout;  the  femora  depressed;  the 
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tibiae  with  a  narrow  foliaceous  ridge  on  the  proximal  half  of  their 
superior  margin. 

General  color  red-brown,  becoming  ochraceons  on  the  anterior  limbs; 
eyes  umber;  pronotum  with  the  median  portion  of  the  shaft  bearing 
on  each  side  a  lunule  of  velvetinous  blackish  brown. 

MEASUREMENTS. 

mm. 

Totallength 38.5 

Length  of  pronotum 12 

Greatest  width  of  pronotum 4. 6 

Length  of  anterior  femora. IL 5 

Dilation  of  abdomen  (including  lateral  appendages) 17 

Genus   PARACANTHOPS   Saussure  (l^Bcudacanthops  auct.). 

1870.     Paracanthops  Saussure,  Bull.  Soc.  Ent.  Suisse,  III,  p.  243. 

Included  species  cselehs  and  sjnmdosa  Saussure,  of  which  the  former 
may  be  considered  the  type. 

PARACANTHOPS  CALEBS  (Saussure). 

1869.  Hlymenopus]  csdebs  Saussure,  Bull.  Soc.  Ent.  Suisse,  III,  p.  73;  Patria? 
Mexico. 

One  male;  Bolivia.     [A.  N.  S.  Phila.] 

This  record  very  considerably  extends  the  range  of  this  species. 

SubfKmily  VAXTN'.aE. 
Genus  STAGMATOPTERA  Burmeister. 
1838.    StagmcUoptera  Burmeister,  Handb.  d.  En  torn.,  II,  p.  637. 
Tpj)e. — By  elimination  and  selection  S.  rogatoria  Burmeister.  ^ 

STAGMATOPTERA  ROGATORIA  Burmeister. 

1838.     MlanJtui]  (Stagmaioptera)  rogatoria  Burmeister,  Handb.  d.  Entom.,  II, 
p.  540;  South  America. 

1870.  Sllagmatoptera']  predicatoria  Saussure,  Bull.  Soc.  Ent  Suisse,  III,  p.  232; 
Brazil. 

One  female;  Pebas,  Peru.     [A.  N.  S.  Pbila.] 


«The  originally  included  species  were: 

lineola — Epaphrodila, 

bioculata — Sphodromantis, 

bimacukUa — Sphodromantis. 

mumrum — Epaphrodila, 

lalipenms — fStagmomanlis. 

Carolina — Stagmomanlis, 

dimidiata — Stagmomardif, 

prsecaria, 

rogatoria. 

pavonifia, 

unipunctata — ParasUigmaiopiera. 
Of  the  uneliminated  forms  rogatoria  may  be  selected  as  the  type. 
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The  specimen  measures  as  follows: 

Length  of  body 80 

Length  of  pronotum 31 

Greatest  width  of  pronotum 6. 5 

Length  of  tegmina 47 

Greatest  width  of  tegmina 18.5 

Length  of  anterior  femora 22.5 

STAGMATOPTERA  SANCTA  (StoU). 

1787.     [ManJUti]  sanda  Stoll,  Natuurlyke  Afbeeldingen  en  Beschryvingen;  De 
Spooken,  pp.  52,  78,  pi.  xvii,  fig.  63;  Surinam. 

One  female;  Para,  Brazil.     [A.  N.  S.  Phila.] 

STAGMATOPTERA  INSATIABILIS,  new  species. 

Type. — Female;  Turrialba,  Costa  Rica.  (Schild  and  Burgdorf.) 
[Cat.  No.  6954,  U.S.N.M.] 

This  form  is  allied  to  S.  sa7icta  Stoll,  but  differs  in  the  armature  of 
the  anterior  coxse,  the  character  of  the  pronotal  dilation,  and  the  spine 
structure  of  the  same  portion  of  the  body. 

Size  large;  form  robust,  abdomen  depressed.  Head  slightly  trans- 
verse; eyes  subovoid  when  viewed  laterally;  vertex  very  slightly 
arcuate;  ocelli  very  small,  triangularly  disposed;  facial  shield  trans- 
verse, the  superior  margin  arcuate,  lower  margin  subtruncate; 
antennaB  filiform,  hardly  exceeding  the  depth  of  the  head  in  length. 
Pronotum  moderately  elongate;  collar  broad,  very  gradually  expand- 
ing into  the  slight  suprocoxal  lobes;  shaft  subequal  in  width,  supplied 
with  a  median  carina  which  is  very  distinct  anteriorly  and  obsolete 
posteriorly;  lateral  margins  of  the  collar  and  shaft  supplied  with  stout 
moderately  long  dentiform  spines,  which  become  weak  and  low  toward 
the  posterior  margin  of  the  shaft,  lateral  margins  of  the  supracoxal 
lobes  with  the  spines  shorter  than  either  anteriorly  or  posteriorly. 
Tegmina  elliptical,  costal  margin  rather  strongly  arcuate,  sutuml 
margin  moderately  arcuate,  apex  rounded  anteriorly  and  rectangulate 
posteriorly;  costal  field  broad,  equal  to  one-third  the  width  of  the 
tegmina,  irregularly  reticulate;  stigma  longitudinal,  narrow.  Wings 
slightly  exceeding  the  tegmina  in  length  when  m  repose;  costal  margin 
straight,  except  apically,  where  it  is  strongly  curved  to  meet  the 
very  obtuse-angulate  apex;  anterior  ulnar  vein  bifurcate.  Abdomen 
depressed,  fusiform.  Supraanal  plate  rotundate,  a  slightly  marked 
cereal  emargination.  Cerci  moniliform,  hirsute,  apex  blunt.  Sub- 
genital  plate  large,  rounded;  median  portion  produced,  compressed, 
and  with  a  deep  median  incision.  Anterior  coxse  slightly  exceeding 
half  the  length  of  the  pronotum,  lower  margin  bearing  five  large  den- 
tiform spinous  processes,  between  which  are  placed  a  much  smaller 
process  of  similar  shape;  femora  slightly  exceeding  the  coxse  in  length, 
external  face  concave,  anterior  portion  of  the  external  margin  bearing 

Digitized  by  V^OOQlC 


NO.  1364.  A  M ERIC  AN  MA  NTIDS—REIIN.  5  73 

four  large  spines,  anterior  portion  of  the  internal  margin  bearing 
sixteen  large  and  small  spines  which  from  the  distal  extremity  read 
Inilililililili,  diseoidal  spines  four  in  number,  the  second  one  from 
the  distal  extremity  larger  than  the  others,  posterior  portion  of  the 
lower  face  of  the  femora  bearing  a  row  of  seven  small  denticles;  tibisB 
(without  apical  claw)  not  equal  to  half  the  length  of  the  femora, 
external  margin  bearing  twelve  spines,  the  internal  thirteen,  the 
external  with  an  unarmed  basal  area;  metatarsi  over  half  again  as 
long  as  the  remaining  tarsal  joints.  Median  and  posterior  limbs  mod- 
erately slender;  the  metatarsi  of  the  median  limbs  considerably  shorter 
than  the  remaining  tarsal  joints;  metatarsi  of  the  posterior  limbs  equal 
to  the  remaining  tarsal  joints  in  length. 

General  color  pea  green,  suffused  with  brown  on  the  head,  prono- 
tum,  and  limbs;  eyes  rich  sienna,  darkest  above;  anterior  limbs  with 
the  spines  on  the  internal  margin  of  the  tibise  and  the  larger  coxal 
spines  red  brown;  wings  hyaline  with  the  costal  margin,  longitudinal 
veins  and  transverse  nervures  yellowish  green;  abdomen  below  mar- 
gined with  bluish  green;  median  and  posterior  femora  obscurely 
annulate  with  wood  brown. 

MEASUREMENTS. 

fMH, 

Total  length 69 

length  of  pronotam 28. 6 

(f  reatest  width  of  pronotum 6. 2 

Length  of  tegmina 34 

Greatest  width  of  tegmina 14 

Length  of  wings 31 

An  additional  female  from  the  type  locality  was  also  examined. 

Genus  VAXES  Burmeister. 

1838.     VaUs  BcKMEiSTBR,  Handb.  d.  Entom.,  II,  p.  543. 

Type. —  Votes  cnemidotus  Burmeister  =  Mantis  suhfoUata  Stoll." 

VAXES  TOWNSBNDI,  new  species. 

1901.     VaUs  sp.  Rbhn,  Trans.  Amer.  Ent  Soc.,  XXVII,  p.  221;  Cuemavaca, 
Morelos,  Mexico. 

Tyy?^'.— Female;  Zapotlan,  Jalisco,  Mexico,  July  8, 1902.  (C.  H.  T. 
Townsend.)    [A.  N.  S.  Phila.] 

This  species  agrees  with  V.  tolteca  Saussure  and  V.  ann^^tois  Rehn 
in  the  rotundate  emargination  of  the  marginal  field  of  the  tegmina  and 
the  lobed  abdomen,  and  shows  aflSnity,  on  the  other  hand,  with  V. 
parsensk  Saussure  in  the  elongate  frontal  processes.  The  peculiar 
position  of  the  species  was  recognized  when  an  immature  spe<»imen 
from  Cuemavaca  was  examined,  but  on  such  evidence  I  deferred 

o According  to  Rehn,  Canad.  Entom.,  XXXIII,  p.  24. 
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description.  The  receipt  of  an  adult  female,  kindly  presented  by  Mr. 
C.  H.  T.  Townsend,  clears  all  uncertainty,  and  1  take  pleasure  in 
dedicating  the  species  to  the  collector  of  the  type. 

Size  rather  large.     Head  transverse;  f  rontat  processes  as  long  as  the 
interspace  between  the  eyes,  apical  portions  curved  upward  and  acu- 
minate; eyes  subreniform  when  viewed  laterally;  facial  shield  tranB- 
verse,  inferior  margin  subtruncate,  superior  margin  obtuse-angulate 
with  a  rounded  projecting  median  lobe.     Pronotum  elongate,  the  shaft 
trigonal  in  section;  collar  subequal;  supracoxal  lobes  prominent  sub- 
angulate;  shaft  slightly  expanded  posteriorly,  as  a  whole  narrower 
than  the  collar;  median  carina  very  fine,  but  distinct  on  the  shaft, 
replaced  on  the  collar  by  a  slight  sulcus;  lateral  margins  denticulate, 
stronger  on  the  collar  than  elsewhere,  almost  absent  on  the  posterior 
portion  erf  the  shaft.    Tegmina  exceeding  the  abdomen  in  length;  the 
costal  field  abruptly  rotundate-emarginate  and  absent  in  the  apical 
third.     Abdomen  depressed;  posterior  part  of  the  lateral  margins  of 
the  segments  bearing  rotundate  lobes.     Anterior  coxae  about  half  the 
length  of  the  pronotum  7  femora  slightly  more  than  half  the  lengtii  of 
the  pronotum,  external  margin  supplied  with  four  large  spines,  internal 
margin  with  fifteen  or  sixteen  spines  rather  regularly  alternating  lai^ 
and  small,  discoidal  spines  four  in  number;  metatarsi  slightly  longer 
than  the  remaining  tarsal  joints.     Median  and  posterior  femora  with 
the  usual  foliaceous  lobes  well  developed  and  rounded. 

Genei-al  color  dull  reddish  brown,  transversely  barred  with  ochra- 
ceous  on  the  limbs.  Tegmina  opaque  pea-green,  washed  with  faint 
yellowish,  bearing  two  oblique  transverse  bars,  as  is  customary  in  this 
genus. 

MEASUREMENTS. 

mm. 

Length  of  head  and  body 61. 7 

Length  of  frontal  processes 3. 5 

Length  of  pronotum 26. 2 

Greatest  width  of  pronotum 6. 0 

Length  of  tegmma 35.0 

Greatest  width  of  tegm ina 11.0 

Length  of  anterior  femora 16.0 
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A  REVIEW  OF  THE  JAPANESE  FISHES  OF  THE  Fi^  MILY 

OF  AGONIDiE. 


By  David  Starr  Jordan  and  Edwin  Chapin  Starks, 

Of  Stanford  University. 


In  this  paper  is  given  a  review  of  the  species  of  fishes  belonging  to 
the  family  of  Agonidee^  known  in  English  as  sea  poachers  or  alligator 
fishes,  in  Japanese  as  tokubire  or  sachi,  found  in  the  waters  of  Japan. 
The  material  studied  is  preserved  in  the  United  States  National 
Museum,  in  the  Museum  of  the  Leland  Stanford  Junior  University, 
and  in  the  Museums  of  Tokyo  and  Sapporo,  in  Japan.  Most  of  the 
species  are  fully  described  in  Jordan  and  Evermann's  Fishes  of  North 
and  Middle  America,  and  only  those  not  represented  there  are  des- 
cribed in  full  in  this  paper.  The  new  plates  are  by  the  Japanese 
artists,  Sekko  Shimada  and  Eiiko  Morita. 

Family  AGK)NID.E. 

Body  angular,  commonly  8-angled,  the  caudal  peduncle  6-angled, 
covered  with  8  to  12  longitudinal  rows  of  imbricated,  radially  striated 
plates,  the  anterior  edge  of  each  plate  overlying  the  posterior  edge  of 
the  plate  next  in  front  of  it;  plates  spinous  or  not.  Teeth  small,  even, 
in  villiform  bands  on  jaws,  and  in  most  species  on  vomer  and  palatines, 
sometimes  wholly  obsolete;  gills  3i,  no  slit  behind  the  last;  pseudo- 
branchise  large,  extending  down  the  inner  side  of  opercle;  gill  rakers 
small;  gill  membranes  united,  free,  or  joitied  to  isthmus;  ventral  fins 
thoracic,  narrow,  their  rays  I,  2;  vent  usually  close  behind  ventrals; 
spinous  dorsal  large,  small,  or  absent;  anal  without  spines;  caudal 
rounded,  about  3  times  as  long  as  wide  at  base,  with  10  to  12  long  rays; 
base  of  pectorals  usually  broad,  the  lower  rays  sometimes  produced; 
all  rays  of  all  fins  simple;  branchiostegal  rays  6;  myodome  (tube  of 
recti  muscles)  with  membranaceous  roof;  basisphenoid  absent;  post- 
temporal  not  bifurcate,  continuously  articulated  with  epiotic  and 
pterotic;  pyloric  caeca  few,  about  4  to  7;  vertebrae  numerous,  35  to  50. 
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Fishes  of  the  cold  seas,  living  among  rocks  or  kelp,  most  of  them  of 
small  size  and  fantastic  form,  not  valued  as  food. 

a.  TiLESiNiN*:  Spinous  dorsal  present,  the  spines  18  or  19  in  number;  anal  rays 

more  than  20;  soft  dorsal  short TtlmncL,  1 

<m.  Spinous  dorsal  present,  its  spines  5  to  12  in  number. 
h.  Gill  membranes  free  from  the  isthmus. 
('.  Percidin*:  Body  compresseil;  lower  jaw  not  projecting;  plates  of  body  spin- 
ous; first  dorsal  at  nape. 
d.  Lower  pectoral  rays  not  free. 

e.  Teeth  on  vomer;  no  occipital  spines;  no  barbel  on  snout Percis,  2 

ee.  No  teeth  on  vomer;  snout  with  a  long  barbel;  occipital  spines  present. 

AgononuUuSf  3 
dcL  Lower  pectoral  rays,  7  or  8,  wholly  free;  body  short  and  high. 

Hypmgonu«,  4 
cc.  BRACHYOPSiNiE:  Body  more  or  less  depressed;  lower  jaw  projecting;  plates 
of  body  spinous  or  not;  first  dorsal  behind  nape. 
/.  Chin  without  terminal  barbel. 

g.  Bones  of  snout  short  (not  produced  in  form  of  a  tube);  plates  of 
body  spinous;  vomer  and  palatines  with  some  teeth;  breast  with 

large  plates Occa,  5 

gg.  Bones  of  snout  produced  into  a  long  tube  which  bears  the  short 
jaws  at  the  end;  body  rather  robust,  the  plates  with  spines. 

Brachyopsis,  6 

ff,  A  barbel  at  tip  of  chin,  snout  long  (produced  into  form  of  a  tube, 

as  in  Syngnaihidse) ;   body  subterete,  very  .slender,    its  plates  not 

spinous PaUanna,  7 

bh,  Agonin.e:  Gill  membranes  joined  to  isthmus,  with  or  without  a  narrow  free 
fold  behind. 

j.  Tip  of  snout  without  free  median  plate  or  spine;  mouth  infe- 
rior, lower  jaw  short. 
4.  Vomer  without  teeth. 
I,  Lower  side  of  snout  with  barbels, 
m.  Gill  membranes  without  barbels;  a  pair  of  complex 
barbels  under  tip  of  snout;  one  pair  horizontal  and 
one  pair  recurved  spines  at  tip  of  snout.     Lower  jaw- 
very  weak;  teeth  feeble,  sometimes  wanting;  plates 
of  body  mostly  with  spines, 
n.  Dorsal  and  anal  fins  very  large,  eat^h  with  14  to  16 

soft  rays DracisaiSj  8 

nn.  Dorsal  and  anal  fins  moderate,  each  with  8  to  12 

soft  rays^ Podoihecu*,  9 

k.  Vomer  with  teeth. 

0.  Dorsal  fins  rather  long,  the  rays  shortened  behind, 
the  last  one  attached  by  membrane  to  the  l)ody; 
no  lai-ge  knife-like  spine  above  eye. 
p.  Plates  on  body  lately  unarmed;  no  teeth  on 
palatines;  gill  membranes  without  cirri. 

SarrUoTj  10 
aaa.  AsprDOpnoRoiniN^.:  Spinous  dorsal  absent;  body  not  compressed,  its  plates  not 
spinous;  mouth  small,  terminal;  gill  membranes  free  from  the  isthmus. 
q.  Nasal  spines  present;  body  slender. 

AspidophonndeBy  11 
qq.  Nasal  spines  wanting;  body  slender. 

AnoplagonuSt  12 
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1.  TILESINA  Schmidt. 
TkUnnti  Schmidt,  Faiine  nier  du  Japon.,  eU\,  1903,  p.  16  {ffihbosa) ;  name  only. 

This  genus  is  distinguished  from  all  other  Agonid^  by  the  very  long 
spinous  dorsal  of  18  or  19  spines,  and  by  the  veiy  long  anal  of  23  to 
26  rays.     Japan  Sea. 

(SMned  for  Wilhelm  Theophilus  Tilesius). 

I.  TILESINA  GIBBOSA  Schmidt. 
Ttlemui  gibhosa  Schmidt,  Fauna de  la  mer  du  Japon.,  etc.,  11K)3,  p.  16;  Japan  Sea. 

This  species  is  mentioned  without  description  in  Dr.  Schmidt's  paper 
on  the  fauna  of  the  seas  of  Japan  and  Ochotsk.  In  a  letter,  dated  in 
St  Petersburg,  December  30,  1902,  Dr.  Schmidt  gives  these  charac- 
ters, ''D.  XVIII  or  XIX,  7  or  8;  A.  23  to  26;  P.  14  or  15;  lateral 
plates  49  to  50.  Peter  the  Great  Bay  (Vladivostok);  Broughton  Bay 
(Korea)." 

(gihhoswfj  gibbous.) 

2.  PERCIS  Scopoli. 

Percis  Scopoli,  Int.  Hist.  Nat.,  1777,  p.  454  (japonicug). 

Hippocepkalus  Swainson,  Nat.  Hist.  Fishes,  etc.,  II,  1839,  p.  272  [mpercUioinui) . 

Body  moderately  elongate,  compressed  throughout;  back  elevated 
behind  nape;  2  rows  of  strong,  curved  spines  along  whole  length  of 
each  side  (spines  of  the  other  series  smaller);  first  dorsal  fin  beginning 
behind  nape;  dorsals  far  apart;  anal  fin  long.  Vent  far  back  from 
base  of  ventrals.  Head  narrow  anteriorly,  abruptly  broader  behind; 
mouth  terminal;  median  rostral  plate  none;  nasals  united  in  front  of 
maxillaiy  pedicles.  Interorbital  space  broad,  the  supraocular  ridges 
very  prominent,  with  large,  flat,  triangular  supraocular  spine  or  shelf; 
no  occipital  spines.  Teeth  on  jaws  and  vomer,  none  on  palatines. 
Gill  membranes  united,  free  from  isthmus.     North  Pacific. 

(nepKig^  a  synonym  of  nipKrf^  perch.) 

2.  PERCIS  JAPONICA  (Pallas). 

Coitus  japonlcim  Pallas,  Spicilegia  Zoologia,  Vll,  1772,  p,  80,  pi.  v,  figs».  1-3,  dry 

specimen;  Kuril  Islands  (coll.  G.  W.  Steller). — Tilesiuh,  Krusenslern's  Reise 

um  die  Welt,  IV,  1813,  pi.  lxxxvii. 
Agonus  curilicutt  Tilesius,  M^ni.  Acad.  St.  Petersb.,  IV,  1811,  p.  416;  after  Pallas 

and  Sleller. 
Agonus  stegophfhalmns  Tilesius,  Memoirs   Soc.   Naturalists^,   Moscow,  II,   1809, 

p.  219;  Gulf  of  Patience,  Sakhalin  Island;  M^m.  Acad.  St.   Peternb.,  IV, 

1811,  p.  427,  pi.  XII.— Gt?NTHER,  Cat.,  II,  1860,  p.  214. 
Aspidophorna  Imzci  LACEPfcDE,  Hist.  Nat.  des  Poiss.,  Ill,  1802,  p.  224;  after  Pallas. 
Asidophorus  mpercilxoms  Cuvier  and  Valenciennes,  Hint.  Nat.  Poij?s.,  IV,  1829, 

p.  215;  Kuril  Islands,  after  Pallas  and  Tilesius. 
Percis japonicus  Scopoli,  Inst.  Hist.  Nat.,  1777,  p.  454.— Jordan  and  Evermann, 

Fish.  North  and  Middle  Amer.,  11,  1898,  p.  2034;  Ochotsk  Sea.— Schmidt, 

Fauna  Mer.  Japon.,  1903,  p.  16;  Vladivostok.  j 
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Agonns  japonieu^  Bloch  and  Schneider,  Systema  Ichthyologia,  1801,  p.  105. 
Phalangistes  japonicxis  Pallas,  Zoog.  Rosso- Asiat. ,  III,  1811,  p.  112. 
Ilippocephalus  mpercilioms  Swainson,  Nat.  Hist.  Fishes,  etc.,  II,  1839,  p.  272. 
HippocephaltM  japonicus  Jordan  and  Gilbert,  Synopsis,  1883,  p.  723. — Cr-\mer, 
Proc.  Cal.  Ac.  Sci.,  1894,  p.  194,  with  figure. 


Fig.  L— Pebcis  japonica. 

This  species  has  been  known  in  recent  years  from  a  singfle  specimen 
from  Ochotsk  Sea  in  the  California  Academy  of  Science,  described  and 
figured  by  Mr.  Cramer.  This  account  is  copied  by  Jordan  and  Ever- 
mann,  to  whose  work  the  reader  is  referred. 

3.  AGONOMALUS  Guichenot. 

Agonomalus  Guichenot,  M^m.  Soc.  Sci.  Nat.  de  Cherbourg,  IX,  1866,  p.  252,  pi. 
IX  (proboscidalis). 

Head  and  body  strongly  compressed,  the  latter  entirely  armed  with 
angular  osseous  plates.  Teeth  excessively  small  on  both  jaws,  none  on 
vomer  or  palatines.  Dorsal  tins  separate;  a  long,  fleshy  barbel  on  tip 
of  snout;  mouth  small;  a  very  high,  broad,  somewhat  recurved  spine 
or  bony  projection  above  each  orbit;  origin  of  first  dorsal  above  nape, 
the  profile  from  nape  to  fin  very  steep;  pectoral  rays  somewhat 
exserted;  gill  membmnes  probably  united  and  free  from  isthmus. 
Closeh'  related  to  Hypsagonus, 

{agonus;  o^aXog^  level,  even,  or  flat,  i.  e.,  compressed.) 

a.  Lateral  line  pale;  spines  on  head  ridge-like;  first  dorsal  spine  slightly  longer  than 

second;  anal  rays  11 probosddalis.  3. 

aa.  Lateral  line  black;  spines  on  head  sharp;  first  dorsal  spine  notably  longer  than 
second;  anal  rays  13  or  14 .jordani.  4. 

3.  AGONOMALUS  PROBOSCIDALIS  (Valenciennes). 

Aspidophorus  prohomdaiis  Valenciennes,  Coinptes  Rendus  de  I'Acad.  des 
Sciences,  XLVIl,  1858,  p.  1040;  Port  of  Emperor  Nicholas  (Nicolaevsk),  Gulf 
of  Tartary. 

Agonomalus  proboscidnlis  Gvichrsot,  Mem.  Soc.  Sci.  Nat.  Cherbourg,  1865,  p.  254, 
pi.  IX.— Saitvage,  Nouv.  Arch.  Museum  Hist.  Nat.,  Paris  (2),  1, 1878, p.  157. — 
Jordan  and  Evermann,  Fish.  North  and  Middle  Amer.,  II,  1898,  p.  2037, 
after  Guichenot— Schmidt,  Faune  Mer  Japon,  1903,  p.  16;  Vladivostok, 
Japan  Sea. 
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Head  4  in  lenpcth  to  base  dt  caudal;  depth  at  base  of  ventrals,  4. 
Dorsal  IX — 6;  anal,  11;  lateral  line  plates  27.  Eye,  31  in  head;  great- 
est interorbital  width  between  tips  of  supraocular  spines,  2;  maxil- 
lary, 3|;  snout,  4. 

Supraocular  spine  triangular;  its  posterior  side  sloping  at  about  the 
same  angle  as  its  anterior  side;  its  base  extends  above  the  entire  eye 
and  its  apex  is  directly  above  the  pupil;  at  its  base  posteriorly  is  a 
small  spine  placed  above  a  point  midway  between  posterior  border  of 
pupil  and  posterior  border  of  eye.  The  anterior  border  of  the  large 
spine  forms  a  steep  unbroken  curve  around  front  of  eye  to  a  level 
with  lower  margin  of  eye,  becoming  nearly  vertical  in  front  of  eye. 
Interorbital  space  widely  V-shaped,  a  slight  longitudinal  ridge  at  its 
middle.  A  ridge  runs  backward  from  supraorbital  rim  and  ends  in  a 
blunt  upward  and  outward  directed  spine  with  a  small  spine  at  its  base 
anteriorly;  between  this  and  its  opposite  fellow  is  a  depression.  Nasal 
spbes  sharp,  rather  long,  and  curved  backward.  A  blunt  spine  above 
opercle,  probably  on  post- temporal,  and  a  similar  one  on  edge  of  pre- 
opercle,  not  widening  outward  and  curving  backward,  making  a  deep 
notch  behind  it,  as  in  Agmimtmliis  jm^dani,  A  spine,  sharper  than 
the  others,  just  behind  lower  posterior  orbital  margin.  A  small,  sharp 
spine  just  above  base  of  upper  pectoral  ray.  A  longer  curved  spine 
behind  it  above  middle  of  pectoral.  Maxillary  reaching  to  below 
anterior  margin  of  pupil.  Teeth  fine,  villiform,  in  narrow  bands  on 
jaws;  none  on  vomer  or  palatines.  Snout  nearly  horizontal  to  nasal 
spines,  then  turning  nearly  vertically  downward  to  mouth.  Lower 
jaw  included.  A  long  barbel,  half  as  long  as  head,  at  tip  of  snout;  it 
is  widened  at  the  base  and  extends  around  the  entire  front  of  snout 

A  row  of  26  plates  bearing  hooked  spines  extends  along  the  side 
of  back  from  below  fourth  dorsal  spine  to  the  caudal;  the  second 
spine  is  smaller  than  the  adjoining  spines  and  slightly  out  of  line  with 
them.  A  row  of  29  similar,  slightly  larger  spines  extends  along  the 
lower  part  of  sides  to  the  caudal.  A  row  of  6  small  blunt  spines  on 
side  of  belly  curves  inward,  to  the  first  anal  ray.  A  couple  of  tiny 
spines  at  side  of  interval  between  dorsals.  The  area  on  side  of  body 
between  the  upper  and  lower  series  is  concave.  The  caudal  peduncle 
is  four  cornered  in  section,  with  the  long  sides  bowed  inward  toward 
each  other.  The  lateral  line  runs  along  a  series  of  small  plates  which 
are  rather  scattered  posteriorly. 

Spinous  dorsal  double  curved  in  its  upper  outline;  convex  at  each 
end  and  concave  at  its  middle;  the  length  of  the  first  spine  is  contained 
%\  in  body  or  equal  to  depth  of  body  below  it;  the  second  spine  is  but 
slightly  shorter;  the  last  spine  is  If  in  head;  it  is  connected  to  the 
body  by  a  wide  membrane  which  covers  5  plates.  The  first  dorsal 
spine  is  rough,  with  small  prickles.  The  rays  of  the  second  dorsal 
are  very  stiff;  the  first  is  five-eighths  of  the  second  in  length;  the 
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second  and  third  are  equal;  the  others  decrease  gradually  to  the  last, 
which  is  one-half  the  length  of  the  second,  and  is  adnate  to  the  body 
for  its  whole  length.  The  base  of  the  last  anal  ray  is  directly  under 
the  base  of  the  last  doi*sal  ray,  but  the  tips  of  the  last  m^'s  reach  much 
farther  posteriorly.  The  third  from  the  last  anal  I'ay  is  considerably 
the  longest;  the  last  ray  is  equal  in  length  to  the  second;  the  first  ra}^ 
between  Which  and  the  third  from  the  last  the  itiys  are  graduated  in 
length,  is  equal  in  length  to  the  distance  from  the  tip  of  the  snout  to 
the  posterior  margin  of  the  pupil.  The  pectoral  has  11  rays;  the 
fourth  from  the  top  is  the  longest;  it  fails  to  reach  the  first  anal  I'ay 
by  a  distance  equal  to  two-thirds  of  the  diameter  of  the  eye;  the  lower 
pectoral  rays  are  much  produced  be^-ond  the  membrane,  but  not  dis- 
connected, as  in  the  genus  Ilypsagonu^.  The  surface  of  the  upper  part 
of  the  pectoml,  and  especiall}'  the  upper  ray,  is  rough  with  small 


Fig.  2.— Agonomalus  proboscidalis. 


prickles;  similar  prickles  cover  the  base  of  the  pectoral.  Ventral  two 
rayed,  the  inner  niv  the  longer,  just  reaching  to  the  middle  of  the 
vent.     Caudal  broad  and  rounded  behind;*  its  length  is  li  in  head. 

Coh)i\ — Body  pinkish,  fins  white;  nearly  everywhere  with  sharp 
U'regular  brown  "'  freckles;''  those  on  the  body  fewer  and  lighter  than 
on  fins,  fading  out  on  caudal  peduncle;  on  spinous  dorsal  they  are 
elongate  and  are  irregularly  placed  in  series  suggesting  curved  Imnds; 
on  posterior  part  of  spinous  dorsal  is  a  large  white  oval  spot  with 
brown  spot^  around  it;  the  spots  more  sparse  on  anal  than  on  other 
fins:  very  thickly  scattered  over  pectoi*al;  barbel  at  tip  of  snout  white. 

Here  described  from  a  specimen  loaned  by  the  Sapporo  museum; 
collected  at  Hakodate.  It  is  10  cm.  in  length.  The  species  is  evi- 
dentU^  identical  with  the  type  of  (xuichenot. 

{pr<}ho.scldalls^  having  a  long  snout.) 


Digitized  by  VjOOQIC 


JO. i»^  THE  AGONIDJE  OF  JAPAN— JORDAN  AND  STARKS.  581 


4.  AGONOMALUS  JORDANI  Schmidt. 
Agonomalus  jordani  Schmidt  Manuscript,  Aug.  13,  1903;  Ochotsk  Sea. 

Head  -H  in  length  to  caudal  base;  depth  4|.  Dorsal  IX-7;  anal 
13  or  14.  Eye  3 J  in  head;  interorbital  width  directly  above  pupil  3; 
maxillary  3^. 

Superorbital  spine  sharp  and  slender  as  compared  with  A.  probo^ci- 
dalis;  its  point  directed  upward  and  backward;  it  is  placed  above 
posterior  margin  of  pupil  about  where  the  second  superorbital  spine  is 
in  A.  probosctdalis.  Its  base  is  short,  not  extending  anterior  to  pupil; 
its  anterior  margin  does  not  follow  down  the  front  of  eye  in  a  simple 
unbroken  curve;  there  is  no  second  superorbital  spine.  Interorbital 
space  broadly  V  shaped.  Vertex  depressed  between  the  backward- 
extending  ridges  from  superorbital  rim.  Spine  at  parietal  region 
sharp,  dii-ected  backward  and  upward,  without  a  small  spine  at  its 


FlO.  3.— AOONOMALTTS  JORDANI. 

base.  Nasal  spines  slender  and  sharp.  Spine  at  post-temporal  region 
ver}^  sharp  and  directed  backward.  The  spine  at  edge  of  preopercle 
is  wide  and  flat,  growing  wider  outward  and  turning  sharply  back, 
thus  forming  a  deep  notch  between  it  and  the  head;  toward  its  end  it 
divides  into  several  small  sharp  points,  eac^h  of  which  is  at  the  end 
of  a  slight  ridge.  A  sharp  spine  just  behind  lower  posterior  orbital 
margin.  A  small  sharp  spine  just  above  the  base  of  the  upper  pectoral 
ray,  but  no  large  spine  on  body  behind  it  above  middle  of  pectoral,  as 
in  A,  probosctdalis. 

Maxillary  reaching  to  below  anterior  orbital  margin.  Teeth  in 
narrow  bands  in  jaws,  none  on  vomer  or  palatines.  Lower  jaw 
included.  Barbel  apparently  as  in  A,  prohoscidalis  (specimens  have 
been  dried). 

Upper  lateral  row  of  spines,  25  in  number,  differing  from  those  of 
A,  prohoscidalis  in  being  slenderer  and  sharper,  the  first  under  third 
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dorsal  spine,  the  second  not  smaller  and  out  of  line  with  the  adjoining 
ones.  Lower  row  similar,  of  28  spines.  The  spines  at  side  of  belly 
very  much  sharper  and  longer  than  in  A.  prdhosddalis. 

Spinous  dorsal  nearly  straight  in  its  upper  outline;  the  spines  are 
all  produced  more  than  in  A.  proboHcidalis^  and  the  first  spine  is 
conspicuously  longer  than  the  second.  First  spine  3i  in  length  to 
caudal  base;  f  to  i  longer  than  depth  of  body  below  it;  second  spine 
equals  length  of  head;  last  spine  If  in  head.  The  soft  dorsal  more 
rounded  or  less  triangular  in  outline  than  in  A,  proboscidalis^  the  tips 
of  the  rays  more  produced  beyond  the  membrane.  The  distance 
between  the  dorsals  is  the  same,  and  the  membrane  connecting  the  last 
spine  to  body  is  the  same.  Anal  longer,  but  similar  in  shape;  the 
third  ray  from  the  last  is  li  in  head.  Pectoml  similar  in  shape, 
number  of  rays,  and  in  the  relationship  of  its  tip  to  front  of  anal  to 
A,  prohoscidalw;  its  greatest  length  exceeds  that  of  head  by  half  the 
diameter  of  eye.  Ventrals  reaching  to  vent.  Caudal  rounded;  its 
length  1  to  1|  in  head. 

Colo7\ — Back  brown;  sides  lighter;  a  dark,  irregular  band  along  base 
of  anal;  with  or  without  dark  brown  spots  just  above  and  below 
anterior  spines  of  lower  lateral  series;  lateral  line  running  in  a  narrow, 
sharp,  very  dark  band;  a  dark  streak  following  suborbitals,  and 
another  around  edge  of  preopercle;  barbel  at  tip  of  snout  dark;  on 
membi-ane  between  first  and  second  dorsal  spines  are  three  or  four 
dark,  conspicuous  spots  with  tmnslucent  interspaces;  the  first  brown 
spot  at  upper  margin  of  membrane,  one  or  two  small  dark  spots  on 
membrane  between  last  spine  and  body;  the  membrane  between  each 
spine  is  narrowly  edged  with  brown  blended  downward;  the  membrane 
of  soft  dorsal  margined  with  much  larger  spots  between  the  rays;  the 
tip  of  each  dorsal  spine  and  i*ay  white,  softly  blended  downward;  the 
body  of  the  dorsals  uniform  dusky;  caudal  with  a  cross  band  at  its 
middle  formed  by  dark  blended  spots  on  the  membranes  between  each 
ray;  a  long  dark  spot  on  the  posterior  end  of  membrane  between 
each  ray;  the  mys  tipped  with  white;  pectoml  dark  above,  somewhat 
mottled  toward  end;  anal  and  ventrals  white,  the  former  dark  brown 
toward  its  posterior  end. 

The  species  differs  from  AgonomalxiH prohoscidaliH  in  having  all  of 
the  spines  on  the  head  sharp  and  directed  backward;  the  superorbital 
spine  single  and  placed  posteriorly;  the  first  dorsal  spine  conspicu- 
ously longer  than  the  second;  the  upper  outline  of  the  fin  not  so 
deeply  concave;  the  anal  longer;  the  color  very  different.  Other  and 
less  conspicuous  differences  are  indicated  above. 

This  species  is  in  Dr.  Schmidt's  collection  from  the  Ochotsk  Sea. 
Dr.  Schmidt  writes  of  it:  "Das  ist  wohl  die  schOnste  neue  Species 
die  ich  in  meinen  Sammlungen  gefunden  habe."  In  view  of  the  pos- 
sible priority  of  Dr.  Schmidt's  paper  we  suppress  the  name  we  had 
devised  for  this  fish. 
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Our  description  is  from  a  dried  specimen,  158  mm.  in  length,  from 
Shiraoi,  Hokkaido,  presented  by  Dr.  Bashford  Dean.  It  is  numbered 
7731,  Ichthyological  Collections,  Leland  Stanford  Junior  University 
Maseum.  Four  dried  specimens  were  secured  at  Hakodate.  One  of 
them  is  preserved  in  the  U.  S.  National  Museum. 

(Named  for  David  Starr  Jordan.) 

4.  HYPSAGONUS  Gill. 

Hypsagonus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  1861,  p.  259  (quadricomu). 
Cheiragonus  Herzenstein,  Bull.  Acad.  Imp.  Sci.  de  St.  Petereb.,  XIII,  1890,  p. 
116  {gradiens  =  qaadricomis). 

Body  compressed,  elevated,  depth  greater  than  length  of  head, 
more  than  i  of  body;  head  small,  separated  from  first  dorsal  by  a  very 
deep  nuchal  depression;  top  of  head  very  uneven,  1  pair  of  large 


1  -'^i%-a-,«^ 


Fig.  4.— Hypsagonus  quadricornis. 


supi'aocular  and  1  pair  of  large  occipital  spines,  strong,  blunt;  mouth 
terminal,  jaws  about  equal,  a  large  barbel  or  none  at  tip  of  snout; 
teeth  on  jaws,  none  on  vomer  or  palatines;  gill  membranes  united, 
free  from  isthmus;  scales*  or  plates  large,  radially  striated,  with  a 
central  spine  or  tubercle;  2  rows  of  strong  and  2  of  weaker  spines 
along  side  of  bod}^;  dorsal  fin  long,  high,  beginning  immediately 
behind  nape,  the  spines  strong,  the  first  serrated;  pectorals  short,  pro- 
current,  the  lower  8  or  9  rays  free;  ventrals  small;  vent  nearly  half- 
way between  ventrals  and  anal. 

This  genus  differs  from  Agcmmnahh^  in  having  a  row  of  small  spines 
along  base  of  dorsals,  continuous  on  dorsal  side  of  caudal  peduncle  as 
a  median  row;  in  having  the  row  of  spines  at  side  of  belly  continuous 
along  base  of  anal  and  median  ventral  surface  of  caudal  peduncle,  and 
in  having  the  lower  7  or  8  i)ectoral  rays  free. 

(yft  -  high;  Agmtm.)  r r^r^r.^o 
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5.  HYPSAGONUS  QUADRICORNIS  (Cuvier  and  Valenciennes). 

Ampidophorus  quadricomis  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829, 
p.  221;  Kamchatka.     (Coll.  Dr.  Coll^.     Type  in  British  Museum.) 

Ilypmgonus  {Cheiragonus)  gradiem  Herzenstein,  Bull.  Acad.  Imp.  des  8ci.  de 
St.  Petersb.,  XIII,  p.  116,  May  29,  1890;  Kamchatka,  Avatcha  Bay,  Port 
Petropavlovsk. 

A gonus  quadricomis  GVi^rtnYs,,  Cat.,  II,  1860,  p.  215. 

Ifypsagonus  quadricomis  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  XIII,  1861,  p.  167. — 
Jordan  and  Gilbert,  Synopsis,  1883,  p.  722. — Gilbert,  Kept.  U.  S.  Fish 
Comm.,  1893  (1896),  p.  439. — Jordan  and  Evermann,  Fish.  North  and 
Middle  Amer.,  II,  1898,  p.  2038;  Aleutian  Islands,  Bristol  Bay,  Puget 
Sound. — Schmidt,  Faune  Mer  Japon.,  1903,  p.  16  (Aniva  Bay,  Sakhalin), 
Ochotek  Sea. 

This  species  is  fully  described  by  Mr.  Cramer  in  Jordan  and  Ever- 
mann's  Fishes  of  North  and  Middle  America,  to  which  account  we 
have  nothing  to  add. 

5.    OCCA  Jordan  and  Evermann. 
Ocra  Jordan  and  Evermann,  Fish  North  and  Middle  Amer.,  II,  1898,  p.  2043. 

This  genus  differs  from  Brachyopsis  in  the  short  snout,  which  is  not 
tubular.  From  Stellerina  it  is  separated  by  the  large  plates  on  the 
breast,  and  by  the  presence  of  at  least  a  few  teeth  on  the  vomer  and 
palatines.     North  Pacific. 

{occa^  a  harrow.) 

a.  No  spine  on  suborbital  stay ;  doi-sal  IX  or  X,  7  or  8 dodecaedron,  6. 

aa.  A  spine  developed  on  Huborbital  stay;  dorsal  XII,  8  or  9 iburiaf  7. 

6.  OCCA  DODECAEDRON  (Tilesius). 


FlO.  5.— OcCA   DODECAEDRON. 

Agoiius doilecaedronTiLEHiVH,  U{m\.  Acad.  Petersb.,  IV,  1810,  pi.  xiii;  Kamchatka 
(Coll.  W.  T.  Tilesius).— GtTNTHER,  Cat.,  II,  1860,  p.  214. 

PhalangiMeR  hrieatm  Pallas,  Zoog.  Kow»o-Asiat.,  Ill,  1811,  p.  114,  pi.  xix; 
Kamchatka. 

Aftpido})homs  dodecaedm*  Ci^'ier  and  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829, 
p.  209. 

Brachijopm  dodeca^drm  Jordan  and  Gilbeht,  Synopsis,  1883,  p.  723. 

Occa  dodecaedron  Jordan  and  Evermann,  Fish.  North  and  Middle  Amer.,  II, 
1898,  p.  2043;  Bristol  Bay.— Jordan  and  Gilbert,  U.  S.  Fur  Seal  Commis- 
sion, III,  1898,  p.  479;  Iturup  Island.— Schmidt,  Faune  Mer  Japon.,  1903, 
p.  16;  Aniva  Bay,  Vladivostok. 
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Kamchatka  and  Kuril  Islands. 

The  species  is. fully  described  by  Mr.  Cramer  in  Jordan  and  Ever- 
mann's  Fishes  of  North  and  Middle  America,  to  which  the  reader  is 
referred. 

{ScoSeKa^  twelve;  eSpa^  surface,  side.) 

7.  OCCA  IBURIA  Jordan  and  Starks,  new  species. 

Head  4i  in  length  to  base  of  caudal;  depth  7i.  Dorsal  XII — 8  or 
9;  anal  16;  lateral  line  plates  from  upper  end  of  gill  opening  43. 
Eye  5J  in  head;  snout  4i;  interorbital  space  4i;  maxillary  2J. 

Body  to  posterior  third  of  caudal  peduncle  depressed.  Spines 
present  on  all  doi"so-lateral  plates  and  median  dorsal  plates  of  caudal 
peduncle;  the  latter  ver^^  small,  but  evident.  Spines  on  all  inferior 
lateral  series  of  plates  behind  tip  of  pectoral,  and  on  all  superior 
lateral  series.  Spines  on  ventro-lateral  series  from  tips  of  ventral  to 
end  of  anal;  the  anterior  spines  rather  blunt;  all  of  them  smaller  than 


Fig.  6.— Occa  iburia. 

in  the  other  series.  Posterior  to  the  middle  of  the  pectoral  the  lateral 
line  plates  are  small,  not  nearly  so  large  as  those  of  the  adjoining 
series;  the}'  l)ear  small  spines,  which  are  enlarged  anteriorly,  back  to 
opposite  the  middle  of  the  soft  dorsal.  There  are  thirteen  plates 
between  the  bavse  of  the  last  dorsal  ray  and  the  caudal  fin;  four  or  five 
of  these  are  single  plates,  eight  or  nine  are  paired;  the  membi-ane  of 
the  last  dorsal  ray  covers  a  little  over  three  plates.  Between  the  base 
of  the  last  anal  ray  and  the  caudal  are  eleven  plates,  two  of  which  are 
single  median  plates.  A  strong  ridge  of  blunt  plates  runs  from  the 
lower  pectoral  ray  to  the  gill  opening,  where  it  meets  a  ridge  border- 
ing the  gill  opening  from  the  upper  pectoral  ray  to  the  isthmus. 
Breast,  the  region  covered  by  the  pectorals  and  a  portion  about  anus 
are  rough  with  small  tubercles.  A  triangular  area  on  branchiostegal 
membrane  and  a  Y-shaped  area  at  chin  between  mandibles  are  rough 
with  prickles. 

Lower  jaw  sti'ongly  projecting.     Teeth,  fine,  villiform,  in  narrow 
bands  on  jaws,  vomer,  and  palatines.     Maxillarj^  reaching  to  below 
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anterior  edge  of  pupil.  Nasal  spines  well  developed,  but  not  very- 
sharp.  A  spine  developed  at  the  center  of  the  bony  buckler  on  cheek. 
A  very  strong  ridged  spine  at  angle  of  preopercle,  and  three  smaller 
ones  below  on  edge  of  preopercle;  the  lowest  represented  by  a  very 
small,  blunt  tubercle.  Superorbital  rim  produced  in  a  rough  ridge.  A 
low,  rough  ridge  curves  back  from  superorbital  rim  to  over  parietal 
region.  Top  of  head  concave.  A  thin,  flat  tentacle  at  end  of  max- 
illary. 

First  dorsal  spine  between  the  seventh  and  eighth  plates  on  back. 
The  spinous  dorsal  covers  eleven  plates,  and  the  membrane  of  the  last 
spine  covers  a  little  over  three  plates.  There  are  four  plates  between 
the  dorsals  counting  between  the  bases  of  the  rays.  The  length  of 
the  third  dorsal  spine  is  equal  to  the  length  of  the  snout  and  the  eye 
combined.  The  soft  dorsal  covers  seven  plates  to  the  base  of  the  last 
ray.  The  longest  rays  are  scarcely  equal  in  length  to  the  longest 
spines.  The  anal  covers  fifteen  plates.  The  tip  of  the  last  anal  ray 
reaches  past  that  of  the  last  dorsal  ray  a  space  covering  nearly  two 
plates.  The  longes!:  anal  rays  equal  the  length  of  the  snout  and  half 
the  eye.  One  of  our  specimens  has  two  ventral  rays,  as  in  O.  d^MJe- 
caedrmi.  The  other  has  a  third  inner  ray  developed  half  as  long  as 
the  other  rays.  The  length  of  the  venti'als  is  2^  in  head.  The  pec- 
toral is  very  broadly  rounded  behind;  there  is  only  a  little  difference 
between  the  upper  ten  rays  in  length  (^scarcely  half  the  diameter  of 
the  eye);  below  the  rays  rapidly  decrease  in  length.  The  pectoral 
barely  fails  to  reach  to  opposite  the  first  anal  ray.  Caudal  rounded; 
its  length  If  in  head. 

CoI<n', — Dull  brown  on  back,  fading  just  below  lateral  line  into  the 
white  of  under  parts;  no  irregular  dark  stripe  along  side,  as  in  O.  dode- 
caedron^  or  no  sharp  black  points  on  pectorals;  lower  lip  dark  brown, 
under  part  of  head  otherwise  white;  maxillary  tentacle  milk  white; 
pectoral  with  three  or  four  irregular,  wide,  brown,  blended  crossbars; 
spinous  dorsal  with  slight,  inconspicuous  brown  spots  on  the  spines 
indicating  oblique  cross  lines;  soft  dorsal  with  two  brown  oblique  bars, 
the  second  one  very  wide  and  bordering  the  fin  posteriorly;  anal  white; 
its  posterior  third  or  fourth  dusky;  ventrals  white;  caudal  dark  brown. 

This  species  differs  from  Ocea  dod^caedron  in  having  the  spines  bet- 
ter developed  on  the  ridges  of  the  body,  in  having  a  greater  number 
of  dorsal  spines,  in  having  spines  developed  on  nasals  and  cheeks,  in 
having  the  plateless  regions  under  pectoral  and  on  breast  rougher  and 
in  color.  (Compared  with  specimens  of  O.  dodecaedron  collected  by 
the  U.  S.  Fish  Commission  steamer  Albatross  at  station  3239,  Alaska.) 

The  type  from  Tomakomaki  in  Iburi,  Hokkaido,  is  20  cm.  in  length 
and  is  numbered  7730  Ichthyological  Collections,  Leland  Stanford 
Junior  University  Museum.  A  cotype  very  similar,  from  the  same 
locality,  is  loaned  by  the  Sapporo  Museum. 
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6.  BRACHYOPSIS  Gill. 

Brachyopm  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  XIII,  1861,  pp.  167,  259  (rosiraius). 
Siphagonus  Steindachnkr,  Ichth.  Beitrage,  V,  p.  140;  Sitzb.  Acad.  Wiss.  Wien, 
LXXIV,  July,  1876  {segalierms). 

Body  moderately  elongate,  tapering  nearly  uniformly  from  head  to 
caudal;  depressed,  8-hedral  (6-hedral  on  peduncle);  depth  about  8, 
width  about  6  in  length;  head  broad,  depressed,  about  4i  to  6  in  stand- 
ard length.  Snout  long,  almost  tubular,  bearing  the  short  jaws  at  the 
end.  Plates  in  dorsal  series  about  thirty-five  to  forty  or  more;  a  bar- 
bel at  tip  of  each  maxillary;  median  rostral  plate  none;  nasal  spines 
minute  or  absent;  supraocular  and  occipital  spines  none;  gill  mem- 
branes united,  free  from  isthmus;  anal  fin  long,  with  twelve  or  thirteen 
rays,  first  dorsal  usually  long;  mouth  oblique,  lower  jaw  projecting; 
teeth  present  on  jaws,  vomer,  and  palatines;  at  least  some  of  the 
plates  on  body  spinous;  plates  on  breast  usually  with  interspersed 
small  prickles  or  tubercles. 

{/3paxvg^  short;  o^'iV,  face.) 

a.  Eye  in  front  of  middle  of  head;  no  spines  on  euborbitals rostratus,  8. 

aa.  Eye  behind  middle  of  head;  two  spines  on  suborbitals .segalienm^  9. 

8.  BRACHYOPSIS  ROSTRATUS  (Tilesius). 

Agonus  rostralud  Tilesius,  M6m.  Acad.  Petersb.,  IV,  1810,  pi.  xiv;  Sakhalin, 

Gulf  of  Aniva.     (Coll.  Tilesius. ) 
Phalangistes  fusiformis  Pallas,  Zoog.  Rosso-Asiat,  III,  1811,  p.  116;  Sakhalin, 

Gulf  of  Aniva,  Kuril  Islands.     (Coll.  Steller  and  Merk. ) 
Agonvs  rostraius  GCnther,  Cat.,  II,  1860,  p.  214. 
Aspidophorm  rosiratus  Cl^ier  and  Valenciennes,  Hist.  Nat  Poiss.,  IV,  1829, 

p.  212. 
Brachyopsis  rostraius  Jordan  and  Evermann,  Fish.  North  and  Middle  Amer., 

II,  1898,  p.  2046.— Jordan  and  Gilbert,  Kept.  U.  8.  Fur  Seal  Comm.,  II, 

p.  471,  pi.  Lxx;  Iturup  Island,  Hokkaido. — Schmidt,  Faune  Mer  Japon., 

1903,  p.  16;  Vladivostok,  Aniva  Bay. 

This  species  is  fully  described  by  Mr.  Cramer  in  Jordan  and  Ever- 
mann's  work. 

A  large  dried  specimen  lOi  inches  long  was  found  at  Hakodate,  and 
three  smaller  ones  were  loaned  by  the  Sapporo  Museum,  taken  at 
Tomakomaki,  near  Mororan.  They  agree  very  well  with  a  specimen 
from  Iturup  Island,  from  which  Cramer's  description  was  made, 
except  that  they  show  a  greater  variation  in  fin  rays.  The  specimen 
from  Hakodate  has  the  dorsal  rays  VIII,  %\  and  the  anal,  13.  The 
other  three  are  as  follows:  Dorsal  IX,  7;  anal,  11;  dorsal  VIII,  7; 
anal,  12;  dorsal  IX,  8;  anal,  13. 

North  Pacific,  recorded  from  Sakhalin,  Gulf  of  Aniva,  Petro- 
pavlovsk,  and  the  Kuril  Islands. 

{rostratnSy  pertaining  to  the  rostrum,  or  snout;  "not  because  it  has 
a  beak,  but  because  its  head  and  snout  are  more  contracted  than  in 
the  others.'') 
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9.  BRACHYOPSIS  SEGALIENSIS  (Tilesius). 

Syngnathus  segalierms  Tilesil's,  M^m.  Soc.  Imp.  Nat  de  Moscow,  II,  1810,  p.  216, 

pi.  xiv;  Bay  of  Patience,  Sakhalin.     (CJoll.  Krusenstern. ) 
Siphagontis  segaliemis  Steindachnbr,  Ichth.  Beitrage,  V,  p.  140,  and  Sitzb.  der 

k.  Acad,  der  Wias.,  LXXIV,  1876.— Jordan  and  Gilbert,  Synopsis,  1883, 

p.  723. 
Agonns  l(evigalus  Tilesil's,  M^m.  Acad.  Petereb.,  IV,  1810,  p.  436 j  iSakhalin; 

CuviERand  Valenciennes,  Hist.  Nat.  Poiss.,  IV,  1829,  p.  214. 
Phalangistes  loevigatus  Pallas,  Zoog.  Rosso- Asiat,  III,  1811,  p.  116. 
Brachyopsis  segaliemis  Jordan  and  Evermann,  Fish.  North  and  Middle  Amer., 

li,  1898,  p.  2048  (copied). 

This  species  from  the  island  of  Sakhalin  is  unknown  to  recent 
writers.  A  brief  description  is  given  by  Cuvier  and  Valenciennes, 
condensed  by  Jordan  and  Evermann  in  the  work  above  cited. 

(Name  from  Sakhalin.) 

7.  PALLASINA  Cramer. 
Pallagina  Cramer,  Proc.  Cal.  Ac.  Sci.,  1895,  p.  815  (barbata). 

Form  of  Syngnathus;  body  slender,  depressed;  4-hedral  anteriorly, 
8-hedml  under  dorsals;  6-hedral  on  peduncle;  snout  produced  in  a 
tube;  lower  jaw  projecting*  beyond  upper,  turned  upward  at  tip,  a 
long  barbel  at  the  symphysis;  teeth  on  jaws  and  vomer,  a  single  row 
on  palatines;  gill  membranes  free  from  isthmus,  united;  both  dorsals 
present;  ventrals  very  shoit;  plates  of  body  slightly  keeled,  without 
spines;  vertebrae  about  45. 

(Named  for  Petrus  Simon  Pallas,  naturalist  and  explorer,  the  accom- 
plished author  of  Zoographia  Rosso-Asiatica,  1811.) 

10.  PALLASINA  BARBATA  (Steindachner). 

Siphagonus  barftatns  SxEiNDAcnNER,  Ichth.  Beitrage,  V,  p.  140,  pi.  v;  Sitzb.  der 
k.  Acad,  der  Wiss.,  LXXIV,  July,  1876;  Japan. — Jordan  and  Gilbert, 
Synopsis,  1883,  p.  726.— Jordan,  Cat,  1885,  p.  113. — Schmidt,  Fauna  mer 
Japon.,  1903,  p.  16;  Aniva  Bay,  Vladivostok. 

PcdUtsina  barbata  Cramer,  in  Jordan  and  Evermann,  Fish.  North  and  Middle 
Amer.,  II,  1898,  p.  2049;  Bristol  Bay,  Bering  Strait,  Tareinsky  Bay,  Port 
Clarence.— Jordan  and  Gilbert,  Kept.  U.  S.  Fur  Seal  Cotnni.,  Ill,  1898,  p. 
471;  Iturup  Island,  Yakutat. 

Head,  4  to  4i  in  length.  Dorsal  V  to  VII-7  or  8;  anal,  9  to  11. 
Lateral  line,  40  to  51.  Body  slightly  depressed  in  front,  depth  at  base 
of  pectorals  five-sixths  or  six-sevenths  of  width,  slender,  width  about 
12  in  length.  Ridges  of  the  dorso  and  ventro  lateral  series  strong,  the 
dorsal  and  lateral  halves  of  the  plates  form  a  right  angle;  no  ridge  on 
the  inferior  lateral  row  and  the  plates  of  the  superior  lateral  row  absent 
anteriorly,  so  that  the  body  is  4-hedral  in  front  of  first  dorsal,  with 
dorsal  and  ventral  faces  flat  or  a  little  concave  and  the  lateral  convex. 
Under  first  dorsal  the  superior  lateral  series  begins  with  keeled  plates, 
the  ridge  of  the  inferior  lateral  series  becoming  more  prominent,  so 
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that  under  the  dorsals  the  body  is  8-hedral;  dorsal  and  venti'al  faces 
grooved,  and  depth  equaling  length.  Caudal  peduncle  strongly 
depressed,  nearly  4-hedral  (median  dorsal  and  ventral  ridges  extremely 
low);  49  or  60  plates  in  the  dorsal  series,  4  or  5  pairs  between  dorsals, 
13  or  14  pairs  from  ventrals  to  anal;  3  or  4  large  plates  in  a  median 
longitudinal  row  on  breast,  with  about  1  row  of  4  or  5  small  ones 
between  it  and  the  series  forming  the  edge  of  breast;  plates  radially 
striated  and  a  little  elevated  at  the  center;  none  between  ventrals  and 
vent.  Branchiostegal  membrane  naked  posteriorly,  2  or  3  plates 
anterolaterally.  Narrow  nude  surface  of  lower  jaw  with  a  series  of 
several  plates;  2  or  3  plates  in  front  of  pectoral.  Head  very  long  and 
narrow,  gently  tapering,  nearly  as  high  as  wide.  Orbits  nearly  circu- 
lar, the  longitudinal  diameter  5i  to  6  in  head  and  2i  in  snout.  Inter- 
orbital  space  moderately  concave,  nearly  2  in  orbit.  Supraocular  ridges 
moderate,  occipital  ridges  scarcely  defined,  temporal  ridges  moderate, 
all  spineless;  no  suborbital  ridge;  suborbital  bone  spineless;  a  sharp 
spine  at  posterior  angle  of  preopercle  and  2  smaller  flat  ones  below;  a 
longitudinal  series  of  4  or  5  poorly  developed  plates  on  lower  part  of 
cheek,   between  the  long  horizontal  limb  of  preoi>ercle  and  orbit. 


Fio.  7.— Pallasina  babbata. 


Snout  long,  tubular,  about  2i  in  head.  Frontal  bones  much  elongated 
forward,  an  additional  bony  plate  in  front  of  preorbital  and  overhang- 
ing the  maxillary;  several  small  plates  in  membranaceous  interval 
between  preorbital  and  frontal  in  front  of  orbit.  Posterior  inferior 
angle  of  maxillary  produced  backward,  reaching  a  little  more  than 
halfway  to  orbit.  Median  rostral  plate  absent.  I^wer  jaw  long, 
curved  upward  in  front,  projecting  beyond  the  upper  and  entering 
profile;  mouth  oblique.  Teeth  in  narrow  bands  on  jaws  and  vomer, 
about  1  row  on  palatines.  A  single  barbel  of  variable  length  in  speci- 
mens from  Nemuro;  it  is  little  developed,  shorter  than  eye;  in  those 
from  Aomori,  at  its  longest;  it  is  longer  than  head  at  tip  of  lower  jaw. 
Gill  membranes  united  behind,  free  from  isthmus.  First  dorsal  with 
12  to  14  pairs  of  plates  between  it  and  the  occiput;  anal  long,  begin- 
ning under  middle  of  first  dorsal;  pectorals  long,  5^  to  6  in  body, 
width  at  their  base  about  4  in  their  length;  ventrals  about  3  in  pecto- 
rals and  4  in  head  in  female,  2  in  pectorals  and  2f  in  head  in  male. 
Color  reddish  or  grayish  brown  with  innumerable  minute  black  points; 
ventral  surface  pale,  from  front  of  anal  to  caudal  progressively  darker 
with  minute  black  spots;  a  dark  band  extends  along  the  side  of  snout, 
across  orbit  and  preopercle;  anterior  dorsal  dusky,  darker  behind; 
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second  dorsal  indefinitely  cross-banded  with  short  streaks  of  darker  on 
rays;  caudal  dusky;  pectoral  pale,  indefinitely  banded  with  short 
streaks  of  darker  on  rays;  ventrals  pale  in  both  sexes;  anal  pale. 

North  Pacific,  south  to  Japan  and  Oregon;  Arctic  Ocean  near  Bering 
Sea  (W.  J.  Fisher,  Steindachner);  Bering  Sea,  Bristol  Bay  (Gilbert); 
Tareinsky  Bay  (Barrett-Hamilton);  Port  Clarence,  Alaska  (Scofield). 
A  variable  species.  The  specimens  here  described  are  four  from 
Aomori,  the  longest  12  cm.  in  length,  and  an  equal  number  from 
Nemuro,  loaned  us  by  the  Sapporo  Museum.  Still  others  are  from 
Mororan.  This  is  much  the  most  abundant  of  the  Agonidee  of  Japan, 
occurring  in  eel  grass  in  shallow  bays. 

{barhatiLs^  provided  with  a  barbel.) 

8.  DRACISCUS  Jordan  and  Snyder. 
DraciBCus  Jordan  and  Snyder,  Proc.  Cal.  Acad.  Sci.,  1901,  p.  379  (sachi), 

Closel}^  allied  to  Podoth^ms^  from  which  it  differs  in  the  extraor- 
dinary size  of  its  soft  dorsal  and  anal  fins,  each  of  which  has  14  to  16 
rays. 

{dpocKo^  a  dragon.) 

zz.  DRACISCUS  SACHI  Jordan  and  Snyder. 

Dradscus  sachi  Jordan  and  Snyder,  Proc.  Cal.  Ac.  Sci.,  1902,  p.  379,  pi.  xix; 
Aomori,  Kayabe,  Hokkaido. 

Head  3i  in  length;  depth  7^;  snout  2  in  head;  eye  4f ;  D.  ¥111-14; 
A.  16;  P.  15;  spines  in  lateral  line  44. 

Body  formed  about  as  is  usual  in  Podothecits;  caudal  peduncle  long 
and  slender,  contained  about  four  times  in  the  length.  Snout  long  and 
pointed;  two  spines  on  tip  of  snout  above;  two  small,  closely  apposed 
spines  behind  middle  of  snout,  at  the  end  of  its  second  third;  ridge  of 
mouth  with  a  small  double  spine  at  its  extremity;  a  stout  spine  above 
eye.  Bones  of  sides  of  head  with  gmnular,  radiating  ridges.  Tip  of 
upper  jaw  and  angles  of  mouth  with  clusters  of  barbels;  their  length 
equal  to  more  than  one-half  the  diameter  of  eye.  Sides  of  body  with 
4  longitudinal  rows  of  spinous  plates,  the  spines  stout,  hooked;  the 
upper  row  begins  at  nape  and  extends  to  base  of  second  dorsal;  the 
other  3  rows  run  from  head  to  base  of  caudal.  Plates  on  breast  with- 
out spines. 

First  dorsal  rather  high;  its  first  spine  highest,  contained  about  2| 
times  in  head.  Soft  dorsal  inordinately  high;  its  middle  rays  longest, 
2f  in  length.  Anal  still  larger,  a  little  higher  and  beginning  farther 
forward,  the  highest  rays  behind  the  middle;  its  height  about  2|  in 
length;  pectorals  rather  long,  4|  in  body;  some  of  the  lower  rays  pro- 
duced and  with  free  tips.     Ventrals  shoi-t,  3|  in  head. 

Color. — Brownish,  with  some  dark  blotches  on  back.  Veitical  fins 
dusky,  becoming  black  on  distal  portion,  each  fin  with  irregular  rows 

Digitized  by  LjOOQIC 


NO.  1366. 


THE  AGOXID.E  OF  JAPAN— JORDAN  AND  STARKS. 


591 


of  round,  white  s[X)ts  in  the  dark  marginal  areas.  Pectorals  pale,  with 
a  dusky  blotch  at  base.     Ventrals  pale. 

The  type  is  a  single  dried  specimen  240  mm.  long,  presented  to  the 
Museum  of  Leland  Stanford  Junior  University  by  Mr.  Sotaro  Saito, 
Director  of  the  Museum  of  Aomori,  Japan.  It  is  type  No.  6431  on 
the  Stanford  Museum  register.  It  was  taken  in  the  Bay  of  Aomori, 
where  the  species  is  locally  known  as  Sachi.^ 

No  specimens  were  taken  by  us  in  Japan,  but  other  dried  specimens 
were  seen,  the  expanded  fins  rendering  it  one  of  the  local  curiosities. 
One  of  these,  385  mm.  long,  in  the  Imperial  Museum  of  Jaj^n,  num- 
bered 817,  from  Hokkaido,  agrees  closely  with  the  type  specimen. 
(D.  VIII-13;  A.  16;  P.  16;  scales  40.)     Another  from  Hokkaido  differs 


'y>^ 


FlO.  8.— DBACI8CU8  8ACHI. 


slightly  in  markings  of  the  fins.  In  the  museum  of  Hakodate  is  a 
specimen  from  Kayabe,  called  by  the  local  name  of  ''Tokuhire,"b3" 
euphony  Tokubire,  meaning  '^ handy  fins."  There  is  also  another 
specimen  in  the  Museum  of  Aomori  from  Aomori  Bay. 


9.   PODOTHECUS  Gill. 

Podothecus  Gill,  Ptoo.  Ac.  Nat.  Sci.  Phila.,  XIII,  1861,  pp.  77,  259  (perhte1hm= 

aeipenserinns). 
Paragonm  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  XIII,  1861,  pp,  167, 259  (arljhnfst^r'nnis). 

Body  tapering  nearly  uniformly  from  head  to  caudal,  about  us  high 
as  or  higher  than  wide  anteriorly;  depth  about  0  to  8  inches  in  length; 
head  about  4,  compressed;  plates  in  dorsal  series  about  85  to  40,  4  or  5 

<^Ble]maB  draci»cu9  Ih  called  Sachiko;  that  is,  child  of  the  Sachi.  Sachi  in  Japanese 
meann  good  fortune. 
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pairs  between  occiput  and  first  dorsal  fin;  gill  membranes  joined  to 
isthmus,  without  free  fold;  no  scattered  barbels  under  lower  jaw  or  on 
branchiostegal  membranes;  2  complex  groups  of  barbels  on  underside 
of  tip  of  snout,  another  group  at  each  angle  of  mouth;  usually  a  few 
barbels  at  sides  of  pores  under  lower  jaw;  tip  of  snout  with  usually  2 
pairs  of  sharp  slender  spines,  the  anterior  directed  forward,  the  pos- 
terior outward  and  backward.  Mouth  small,  inferior,  snout  project- 
ing far  bej'ond  it.  Teeth  on  both  jaws  few  and  weak,  sometimes 
wanting  on  one  or  both  jaws;  none  on  vomer  and  palatines;  plates  of 
body  spinous;  1  pair  of  supraocular  and  1  pair  occipital  spines;  both 
dorsals  present.  This  genus  is  very  close  to  Agonxis^  differing  mainly 
in  the  spinous  plates  of  the  body.  The  numerous  species  differ  nmch 
among  themselves. 

(;rot!?,  foot;  OrfKtf^  box;  from  the  groove  for  the  receptacle  of  the 
ventrals  which  appears  through  the  shrinking  of  the  naked  skin  in 
preserved  specimens.) 

a.  Plates  on  caudal  peduncle  all  or  nearly  all  armed  each  with  a  spine. 
6.  Barbels  below  snout  very  numerous  and  large;  angle  of  mouth  with  many 
barbels. 
e.  Soft  dorsal  with  13  rays;  fins  low;  ventrals  short;  pectorals  large,  ./oitti^ir*',  12. 
re.  Soft  dorsal  with  8  or  9  rays. 
</.  Dorsal  rays  VIII-9;  teeth-  well  developed;  fins  all  very  high,  the  i>ectoral 
emarginate  in  the  adult,  its  longest  ray  11  in  head;  ventral  long;  anal 

rays  10 accipiter,  13. 

(Id.  Dor*ial  rays  IX-8;  teeth  small;  fins  high;  pectoral  emarginate;  ventral 

short;  anal  rays  10 glurioideSy  14. 

ffdd.  Dorsal  rays  XI-8;  teeth  present;  fins  moderate;  pectoral  not  emarginate; 

ventral  short;  anal  rays  9 hamlinij  15. 

hh.  Barbels  comparatively  few  and  slender. 

e.  Dorsal  rays  VlII-8;  teeth  in  upper  jaw  almost  obsolete;  fins  moderate; 
pectoral  not  emarginate,  li  in  head;  ventral  very  short;  anal  raya  9. 

gilberti,  16. 

ee.  Dorsal  rays  IX-6;  fins  small;  ventrals  long;  sides  and  top  of  head  with 

very  large  crests;  anal  rays  6 thompsonij  17. 

aa.  Plates  on  caudal  peduncle  mostly  not  ending  in  spines;  fins  rather  low,  the  anal 

rays  7  or  8. 

e.  Teeth  wanting  in  the  adult;  barbels  rather  small  and  sparse;  body  not 

everywhere  dee|>er  than  wide;  the  caudal  peduncle  very  long,  slender, 

and  depressed veiemu^,  18. 

12.  PODOTHECUS  TOKUBIRE  Ishikawa. 

TOKUBIRE  or  TOKl'HIRE  (HANDY  FINS). 

Podot herns  tohibire  Ishikawa  ^lanuscript,  1902;  Hokkaido. 

The  type  of  this  species,  a  stuffed  example  in  the  Imperial  Museum 
of  Tokyo,  iy  thus  described  by  Dr.  Ishikawa  in  a  letter  to  the 
writers: 

Head  80  mm.;  snout  to  occiput  oO;  depth  of  head  36;  D.  IX-13; 
lateral  plates  40-41;  pectoral  17;  eye  15;  snout  43;  second  and  third 
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dorsal  rays  29;  caudal  36;  upper  ray  of  pectoral  53;  longest  ventral 
ray  (seventh)  30  mm. 

The  body  elongated,  angular;  the  head  irregularly  triangular  as 
viewed  from  above;  the  mouth  entirely  inferior,  crescent-shaped, 
wide,  the  lower  jaw  shutting  behind  the  upper  by  the  distance  equal 
to  two-thirds  the  longitudinal  diameter  of  the  eye;  a  few  teeth  along 
the  sides  of  the  upper  jaw,  villiform  teeth  in  the  lower  jaw;  no  pala- 
tine or  vomerine  teeth.  A  patch  of  barbels  below  the  snout  in  front 
of  the  mouth,  a  patch  of  fewer  ones  at  the  symphysis  of  the  mouth. 
A  pair  of  short  rostral  spines  pointing  forward;  another  pair  of 
slightly  large!*  spines  pointing  upward,  backward,  and  slightly  out- 
ward is  seen  a  little  behind  the  base  of  the  rostral  spines.  These 
second  series  of  spines  form  the  front  edge  of  the  ridges  which  bound 
the  elongated  groove,  in  the  middle  of  which  is  a  sharp  spine;  the 
ridges  approach  each  other  until  they  meet  at  halfway  between  the 
nostril  and  the  anterior  border  of  the  eye,  where  they  end  in  a  pair  of 
shaip  spines  pointing  upward,  backward,  and  outward.  A  pair  of 
large  spines  above  the  posterior  border  of  the  eye,  and  a  pair  of  large 
ones  at  the  occiput,  which  is  continuous  with  the  spine  above  the  eye 
by  a  sharp  ridge;  a  curved  ridge  running  from  the  superior  rim  and 
ending  in  a  small  spine  just  above  the  opercle;  two  small  spines  along 
this  ridge,  the  anterior  one  rather  sharp,  and  the  posterior  broad,  and 
lies  midway  between  the  supi'aorbital  spine  and  the  supraopereular 
spine;  a  ridge  on  the  suborbital  continuous  from  the  rostrum  along 
the  lower  edge  of  the  preorbitals  and  ending  in  a  rather  sharp  spine 
on  the  lower  third  of  the  suborbital  below  the  middle  point  of  the  eye; 
this  ridge  is  high  and  fine  serrated  on  the  greater  part  of  the  preorbi- 
tals and  with  a  spine  directed  outward.  The  interorbital  space 
slightly  more  than  the  vertical  diameter  of  the  eye,  deeply  concave, 
with  a  pair  of  ridges  on  each  side,  converging  forward;  a  diagonal 
depression  on  the  occiput,  traversed  by  a  mther  broad  transverse 
ridge.  Dorsal  ridges  converging  from  the  occiput  to  behind  the  soft 
dorsal,  uniting  on  the  second  plate  behind  the  base  of  the  last  dorsal  ray, 
continued  as  a  single  ridge  on  about  8  plates,  where  it  becomes  obsolete; 
the  upper  lateral  ridge  follows  the  course  of  the  lateral  line  to  the 
ninth  plate,  where  the  latter  slants  downward  and  outward  as  parallel 
rows  to  the  base  of  the  tail;  the  lower  lateral  ridge  runs  parallel  with 
and  converging  anteriorly  with  the  upper,  and  l)ecomes  obsolete  on 
the  second  plate  behind  the  base  of  the  pectoral;  a  single  spine  above 
the  base  of  the  pectoral  indicating  an  obsolete  ridge  between  the 
lateral  ridges;  abdominal  ridges  widely  apart  in  front  between  the 
pectoral  fins,  uniting  behind  the  anal,  and  run  backward  till  to  the 
base  of  the  caudal,  where  it  becomes  nearly  obsolete;  all  ridges  with 
sharp,  recurved  spines  with  the  exception  of  the  alxlominal  ridges 
behind  the  eighth  anal  ray,  where  the  dorsal  and  anal  rays  disappear; 
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the  caudal  peduncle  assumes  the  quadrangular  shape,  the  comers 
being  framed  by  the  spines  of  the  lateral  ridges;  no  row  of  spines 
around  base  of  caudal  or  pectoral.  Dorsal  and  anal  fins  not  very 
high;  the  origin  of  the  dorsal  on  the  fourth  dorsal  plate,  and  covers 
8  plates,  the  membrane  covering  2  more;  the  first  dorsal  spine 
probably  the  longest,  ''a  membrane  connecting  the^ast  spine  to  the 
body  for  the  whole  length;"  the  second  dorsal  begins  at  2  plates 
behind  the  first,  and  covers  12  plates,  a  membrane  covering  two-thirds 
of  a  plate  more;  the  dorsal  fin  being  in  part  broken;  the  longest  rays 
are  not  to  be  recognized;  the  last  ray  is  connected  to  the  body  by  a 
membrane;  this  fin  begins  at  about  behind  the  last  ray  of  the  first 
dorsal,  and  continues  to  the  penultimate  ray  of  the  anal;  the  pectoral 
fin  very  broad  and  large,  the  tips  of  the  first  ray  reaching  to  the 
twelfth  lateral  plates  if  laid  backward.  The  origin  of  the  ventrals 
slightly  in  front  of  the  pectorals;  very  short,  with  their  tips  reaching 
to  the  third  ventral  plate;  the  caudal  moderate,  probably  truncated. 

The  color  of  the  body  not  recognizable,  being  very  much  faded,  but 
most  probably  like  that  of  the  American  species. 

A  single  stuffed  specimen  from  Hokkaido,  with  the  total  lengdi  of 
310  mm. 

13.  PODOTHECUS  ACCIPITER  Jordan  and  Starks. 


Podothecus  accipiter  Jordan  and  Starks,  Proc.  Cal.  Ac.  Sci.,  1895,  p.  818,  pL 
Lxxxviii;  Robben  Ifiland.— Jordan  and  Evermann,  Fish.  North  and  Middle 
Amer.,  II,  1898,  p.  2055. 

Of  this  species,  fully  described  by  Jordan  and  Starks,  only  the  type 
is  known. 


Fig.  9.— Podothecus  acx:ipiter. 

Okhotsk  Sea;   one  specimen  collected  at  Robben  Island  by  Capt. 
J.  G.  Blair.     It  is  8  inches  in  length. 

{aceijnter^  a  hawk;  in  allusion  to  the  large  fins.) 

14.  PODOTHECUS  STURIOIDES  (Guichenot). 

Pnragonus  Murioidi's  Gutchexot,  Nouv.  Archiv.   Mus.,   p.  202,   pi.  xii,  fig.  3; 

China. 
Podothecus  sturioides  Jordan  and  Evermanx,  Fish.  North  and  Middle  Amer.,  II, 

1895,  p.  206:3  (copied). 
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This  species  from  the  coast  of  northern  China  is  known  only  from 
Guichenot's  description,  translated  by  Jordan  and  Evermann.  A 
single  specimen,  lOi  inches  long.  China.  (Guichenot.)  Guichenot's 
figure  giv^es  one  more  ray  in  anterior  dorsal  than  the  description,  and 
gives  the  caudal  fin  as  strongly  concave. 

{stuTio  sturgeon;  efSos^  likeness.) 

15.  PODOTHECUS  HAMLINI  Jordan  and  Gilbert. 

Podothecus  hamlini  Jordan  and  Gilbert,  Rept  Fur  Seal  Invest,  1896,  III,  1898, 
p.  472;  8hana  Bay,  Iturup  Island,  Kuril  group  (type  5662,  L.  S.  Jr.  Univ. 
Mus.,  Coll.  Albatross). — Jordan  and  Evermann,  Fish.  North  and  Middle 
Amer.,  II,  1898,  p.  2056;  Iturup  Island. 

This  species  is  fully  described  by  Jordan  and  Evermann.  A  speci- 
men in  the  Museum  of  Hakodate  from  Kayabe  seems  to  belong  to  it 
The  types  are  two  specimens  from  the  U.  S.  Fish  Commission  steamer 
Albatross  station  3653,  off  Shana  Village,  Iturup  Island,  in  18  fathoms. 


^1 


FlO.  10.— PODOTHECU8  HAMLINI, 


A  young  individual  from  Albatross  station  3(>46,  off  Robben  Island, 
18  fathoms,  seems  to  belong  to  the  same  species,  but  has  the  snout 
less  produced  and  the  dorsal  VIII,  6;  anal  8.  Dr.  Schmidt  regards 
the  species  as  the  young  of  J\  gllberti.     This  is  possibly  the  case. 

(Named  for  Charles  Sumner  Hamlin,  late  Assistant  Secretary  of  the 
Treasury,  under  whose  auspices  the  fur-seal  investigations  of  1896 
and  1897  were  carried  on  by  the  United  States  Fur  Seal  Commission.) 

16.  PODOTHECUS  GILBERTI  (CoUett). 

Agonus  gilberii  Collktt,  Proc.  Zool.  Soc.  London,  1894,  p.  670,  pi.  xlv;  Kam- 
chatka. (Coll.  Henry  Lund.  Types,  Mus.  Christiania;  cotype,  2783,  L.  S. 
Jr.  Univ.  Mus.) 

PodotheciiH  gilherti  Jordan  and  Evermann,  Fish.  North  and  Middle  Amer.,  II, 
1898,  p.  2058,  from  one  of  CoUett' s  types  from  Petropavlovsk. 

This  specimen,  originally  known  from  Kamchatka,  is  recorded  from 
oflf  Cape  Pestschnuzoff,  Korea,  by  Peter  Schmidt. 
(Named  for  Charles  Henry  Gilbert.) 
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17.  PODOTHECUS  THOMPSONI  Jordan  and  Gilbert. 

Podothecus  thompsoni  Jordan  and  Gilbert,  Kept.  Fur  Seal  Invest.,  Ill,  1896, 
p.  473,  pi.  Lxxii;  off  Shana  Bay,  Itunip  Island,  at  Albatross  station  3653,  in 
18  fathoms  (type  No.  5667,  L.  S.  Jr.  Univ.  Mus.,  Coll.  Albatross). — Jordan 
and  Evermann,  Fish.  North  and  Middle  Amer.,  II,  1898,  p.  2060;  Iturup 
Island. — Schmidt,  Faune  Mer  Japon,  1903,  p.  16;  Japan  Sea,  Ochotsk  Sea, 

Shana  Bay,  Iturup  Island,  Kuril  i^roup.     Recorded  by  Dr.  Peter  J. 
Schmidt,  off  Cape  Pestschnizoff,  Korea,  in  lit.  1903. 


Fig.  11.— PoDOTHEcrs  thompsoni. 

(This  species  is  named  in  honor  of  D'Arcy  Wentworth  Thompson, 
of  the  University  at  Dundee,  commissioner  of  Great  Britain  in  the  fur- 
seal  investigations  in  Bering  Sea  in  1896  and  1897.) 

x8.  PODOTHECUS  VETERNUS  Jordan  and  Starks. 

Podotheciis  vetcnius  Jordan  and  Starks,  Froc.  Cal.  Ac.  Sci.,  1895,  p.  819,  pi. 
Lxxxix;  Robben  Island  (Coll.  Captain  Blair.  Type  presented  by  Alaska 
Commercial  Company  to  L.  S.  Jr.  Univ.  Mus.,  No.  4823). — ^Jordan  and 
Evermann,  Fish.  North  and  Middle  Amer.,  II,  1898,  p.  2063,  same  type. 

A  single  specimen,  about  8  inches  in  length,  collected  by  Captain 
Blair  at  Robben  Island.     This  species  is  related  to  P.  acipenseinnus 


Via.  12.— PODOTHECtTS  VETERNTS. 

and  P.  gilherti^  differing  from  the  former  in  having  fewer  and  shorter 
barbels,  teeth  on  jaws  obsolete,  keel  and  preopercle  larger,  dorsal 
ridges  without  spines  posteriorly,  and  the  spines  on  the  preorbital 
ridge  different  in  shape;  from  the  latter  in  having  the  body  different 
in  shape,  not  everywhere  deeper  than  wide,  but  the  reverse  posteri- 
orly; anal  much  shorter  and  lower,  no  teeth  on  jaws,  and  the  spines 
on  preorbital  ridge  better  developed  and  different  in  shape. 

{vetenuis^  an  old  man,  veteran,  in  allusion  to  the  want  of  teeth.) 
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lO.  SARRITOR  Cramer. 

Sarritor  Cramek,  in  Jordan  and  Evermann,  Check-List  Fishes,  1896,  p.  448 
(frefiatus). 

Body  tapering  uniformly  to  base  of  caudal;  head  4  to  4i,  depth  6  to 
8  in  standard  length.  Plates  on  body  nearly  all  without  spi!  es.  Plates 
in  dorsal  series  38  to  45,  5  to  6  pairs  between  occiput  and  first  dorsal. 
No  large  knife-like  plate  over  eye.  Both  dorsal  fins  present,  rather 
long,  the  rays  growing  shorter  behind  the  last  adnate  to  back.  Four 
to  6  pairs  of  barbels  about  mouth,  1  pair  under  tip  of  snout.  A  pair 
of  recurved  spines  near  tip  of  snout.  One  pair  of  supraocular  and  1 
or  2  pairs  of  occipital  spines.  Teeth  on  jaws  and  vomer,  none  on  pal- 
atines. Gill  membranes  joined  to  isthmus,  without  free  fold;  no  bar- 
bels on  gill  membranes.  Lower  rays  of  pectorals  with  free  exserted 
tips.  Vertebrse,  40  to  46.  This  genus  is  very  close  both  to  Podothe- 
em  and  to  Odontopyxis^  differing  from  the  former  in  the  presence  of 
vomerine  teeth  and  from  the  latter  in  the  absence  of  a  free  median 
plate  at  the  tip  of  the  snout.  Its  relations  to  Ai^errun^eu^  are  still 
closer,  the  chief  difference  being  in  the  smooth  plates  of  the  body  and 
in  the  absence  of  cirri  on  the  gill  membranes. 

{sarrit/iT^  one  that  scrapes.) 

a.  Snout  moderate,  about  half  length  of  head;  ventrals  dark  in  male frenatusy  19. 

Qo,  Snout  very  long,  produced  in  a  flat,  triangular  piece,  exserted  for  two-thirds 
length  of  orbit;  ventrals  i>ale leptorhynchusy  20. 

19.  SARRITOR  FRENATUS  (Gilbert). 

Odontopyxijt  frenaius  Gilbert,  Kept.  U.  S.  Fish.  Comm.,  1893,  p.  437  (1896); 
north  of  Peninsula  of  Alaska,  type  48727,  U.S.N.M. — Jordan  and  Ever- 
mann, Fish.  North  and  Middle  Amer.,  II,  1898,  p.  2078;  same  specimens.— 
Jordan  and  Gilbert,  Kept.  U.  S.  Fur  Seal  Comm.,  Ill,  1898,  p.  474;  Povo- 
rotnaya,  Kamchatka. — Schmidt,  Faune  Mer  Japon,  1903,  p.  16;  Japan  Sea. 


Pig.  18.— Sarritor  frenatus. 

This  species,  fully  described  in  the  work  of  Jordan  and  Evermann,  is 
recorded  by  Schmidt  from  Vladivostok. 
(frenO'tus^  bridled.) 

20.  SARRITOR  LEPTORHYNCHUS  (Gilbert). 

OdorUopyxis  leptorhynchus  Gilbert,  Rept.  U.  S.  Fish  Comm.,  1893  (1896),  p.  487; 

Bering  Sea,  north  of  Alaska  Peninsula,  at  Albatross  Station  3267,  lat.  5o° 

23^  3(r  N.,  long.  163^  29^  W.     (Type  No.  48727.     Coll.  Albatross, ) 
Sarritor  leptorhynchus  Jordan  and  Evermann,  Fish.  North  and  Middle  Amer., 

II,  1898,  p.  2073;  about  the  Peninsula  of  Alaska. — Schmidt,  Faune  Mer 

Japon,  1903,  p.  16;  Japan  Sea. 
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This  species,  otherwise  known  from  north  and  south  of  the  Alaskan 
peninsula,  is  recorded  oflf  Cape  Pestschnuzoff ,  Korea,  by  Peter  Schmidt 
It  is  described  in  the  work  of  Jordan  and  Evermann. 

{XeTTtos^  slender;  pvyx^^'^  snout.) 

11.  ASPIDOPHOROIDES  Lac^p^de. 

Aspidophoraides  LAC^feDE,  Hist.  Nat.  Poise.,  Ill,  1802,  p.  228  (tranqtiebar-monop' 

teryffius), 
CarUhirhyncus  Swainson,  Nat.  Hist.  Fishes,  etc.,  II,  1839,  p.  272  {monopierygiw). 

Body  and  head  very  slender;  head  4  to  6,  width  5  to  8  in  len^h  of 
body;  8  longitudinal  rows  of  plates,  the  lateral  line  in  upper  lateral 
row;  about  40  plates  in  the  dorsal  series.  Terminal  rostral  plate 
present,  unarmed;  snout  with  hooked  spines  directed  upward;  mouth 
terminal;  teeth  on  jaws,  vomer,  and  palatines.  Supraocular  and  occip- 
ital spines  absent;  plates  of  body  more  or  less  keeled,  without  spines. 
First  dorsal  absent;  second  dorsal  and  anal  small,  opposite  each  other, 
each  with  4  to  7  rays.  Gill  membranes  united,  narrowly  joined  to 
isthmus  anteriorly,  free  behind. 

{affitig^  shield;  (t>opiGo^  to  bear;  eiSog^  form.) 

ai.  ASPIDOPHOROIDES  BARTONI  Gilbert. 

Aspidophoroides  bartoni  Gilbert,  Rept.  U.  S.  Fish  Comm.,  1893  (1896),  p.  434; 
Aleutian  Islands,  Bristol  Bay,  Alaska  (Coll.  Albatross).— Jordan  and  Eter- 
MAN'N,  Fish.  North  and  Middle  Amer.,  II,  1898,  p.  2092;  Aleutian  Islands, 
Bristol  Bay,  Pribilof  Islands. — Jordan  and  Gilbert,  Rept.  U.  S.  Fur  Seal 
Comm.,  Ill,  1898,  p.  475;  Pribilof  Islands,  Unalaska,  Medni  Island. 

Aleutian  Islands;  taken  very  abundantly  both  north  and  south  of  the 
Aleutian  Islands  and  in  Bristol  Bay,  at  depths  of  17  to  121  fathoms. 
Also  found  about  the  Pribilof  Islands.  A  specimen  from  B^ayabe 
Island  off  Hokkaido  is  in  the  Imperial  Museum  of  Tokyo. 

(Named  for  Mr.  Barton  A.  Bean.) 

12.  ANOPLAGONUS  Gill. 
Anoplagonus  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.,  1861,  p.  259  (inermis). 
This  genus  differs  from  Aspidophoroides  in  the  absence  of  nasal 
spines. 

(aVo;rA.off,  unarmed;  Agoniis.) 

aa.  ANOPLAGONUS  INERMIS  Giinther. 

Aspidophoroides  inermis  GIJnther,  Cat.,  II,  1860,  p.  624;  Vancouver  Island.— 
LtTKEN,  Ulkefiske,  Vidensk.  Meddel.  Naturhist.  Foren.  Kj5b.,  1876,  p.  385.- 
JoRDAN  and  Gilbert,  Synopsis,  1883,  p.  725.— Jordan,  Cat  Fishes  N.  A., 
1885,  p.  113. — ^JoRDAN  and  Evermann,  Fish.  North  and  Middle  Amer.,  II, 
1898,  p.  2093;  Vancouver  Island,  Bristol  Bay,  Aleutian  Islands. —Schmidt, 
Fauna  Mer  Japon,  1903,  p.  16;  Japan  Sea. 

Anoplagonus  inermis  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.,  XIII,  1861,  p.  167. 
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Coast  of  Alaska,  south  to  Vancover  Island;  not  abundant;  recorded 
from  Vancouver  Island  (Gunther);  eastern  Aleutian  Islands,  34  to  59 
fathoms,  and  Bristol  Bay.  (Gilbert.)  Specimens  were  taken  by 
Peter  Schmidt  off  Cape  Pestschnuzoff,  Korea. 

(merrniSj  unarmed.) 

SUMMARY. 


1.  ffibbom  Schmidt 

2.  japomta  (Pallas). 


Family  Agonid^. 
1.   Ttlegma  Schmidt. 

2.  Perds  Scopoli. 

3.  AgonomcUus  Guichenot. 


3.  proboecidalis  (Valenciemies);  Hakodate. 

4.  jordani  Schmidt;  Shiraoi;  Hakodate. 

4.  Hypsagonus  Gill. 

5.  quadricomis  (Cuvierand  Valenciennes) 

5.  Occa  Jordan  and  Evermann. 

d.  dodeoatdron  (Tileeius);  Iturup  Island. 

7.  ihuria  Jordan  and  Starks;  Tomakomaki. 

6.  Brachyopsis  Gill. 

8.  rostratu$  (Tileeius);  Iturup  Island,  Hakodate. 

9.  ftgaliams  (Tilesius). 

7.  PaUasina  Cramer. 

10.  harbaia  (Steindachner);  Nemuro,  Aomori,  Mororan. 

8.  Dradscus  Jordan  and  Snyder. 

11.  Mchi  Jordan  and  Snyder;  Kayabe,  Aomori. 

9.  Podothectis  Gill, 

12.  iokMre  Ishikawa. 

13.  acdpUer  Jordan  and  Starks;  Robben  Island. 

14.  tturioides  (Guichenot). 

15.  hamlini  Jordan  and  Gilbert;  Iturup  Island,  Kayabe. 

16.  ffilberU  (Collett). 

17.  Ihompsoni  Jordan  and  Gilbert;  Iturup  Island. 

18.  vetemui  Jordan  and  Starks;  Robben  Island. 

10.  Sarritor  Cramer. 

19.  frenatus  (Gilbert). 

20.  leptorhynchus  (Gilbert). 

11.  Aspidophoroidea  Lac^p^de. 

21.  ftortoni  Gilbert;  Kayabe. 

12.  Anoplagomis  Gill. 

22.  inermis  Gunther. 
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THE  OSTEOLOGY  OF  SOME  BERYCOID  FISHES. 


By  Edwin  Chapin  Starks 

Of  Stanfard  Vnirersity. 


The  material  upon  which  this  paper  is  based  represents  five  families 
of  Beryeoid  fishes,  as  follows: 

TrachichthyideB,  represented  by  Hoplostethm  jajxytikms  Hilgendorf. 

Berycidse,  represented  by 
Beryx  splendeiia  Lowe. 

Holocentridfe,    represented 
by     Holoeentrus     dsceimmiis 
(Osbeck)  and  Myriprlsiis  occi 
dental iH  Gill. 

Polymixidje,  represented  by 
Poly  mixta  japonica  Gunther. 

Monocentridae,  represented 
by  Monoceniris  japonicus 
(Houttuyn). 

These  families  are  held  to- 
gether by  some  very  constant 
characters,  the  most  impor- 
tant of  which,  aside  from  the 
increased  number  of  ventral 
rays,  is  the  presence  of  well- 
developed  orbitosphenoids.^ 

When  such  diverse  families 
as  these  possess  so  important  a  character,  seconded  as  it  is  by  several 
minor  ones,  it  seems  justifiable  to  base  a  group  upon  it. 

«lt  ifi  remarkable  to  find  this  archaic  character  among  the  spiny-rayed  fishes, 
though  it  is  well  in  keeping  with  the  pneumatic  duct  to  the  esophagus,  which  some 
of  the  Beryeoid  fishes  are  said  to  have. 

The  presence  of  orbitosphenoids  is  common  among  the  lower  forms  from  the  Bony 
Ganoids  up  to  and  including  the  Salmonoids.  So  far  as  the  author  can  ascertain, 
they  hitherto  have  not  been  found  in  forms  more  specialized  than  the  last  They 
have  been  searched  for  in  vain  in  the  following:  Auhpus^  SynoduSf  Esox^  Fundulus^ 
Aphredoderusy  and  nearly  all  of  the  families  of  Hemibranchs,  Synentognaths,  and 
Percesoces. 


Fio.  1.— View  of  lowkb  sroE  of  crakitm  of  beryx 

8PLENDEN8,  SHOWING  THE  ORBITOflPHENOrD.  THE 
PARA8PHENOID  HAS  BEEN  REMOVED.  CM,  ALE8PHE- 
NOID  ;  b9,  BASI8PHENOID;  /,  FRONTAL;  M,  ORBITO- 
8PHENOID;  8,  8PHENOTIC. 
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SYNOPSIS  OF  CHARACTERS  OF  THE  BERYCOIDEA. 

Orbitosphenoids  present;  meeting  each  other  at  their  inner  edge«, 
and  joined  at  an  angle,  either  by  simple  suture  or  by  ankylosis.  Exoc- 
cipitals  broadly  joined  to  eat^h  other,  and  to  the  basioccipital,  together 
forming  a  simple  concave  occipital  condyle.  The  pit  of  the  basioccipi- 
tal above  the  middle  of  the  bone,  or  near  the  middle  of  the  entire  con- 
dyle.^ Atlas  more  or  less  modified  or  convex  to  fit  the  occipital  condyle; 
never  deeply  concave;  the  pit  more  or  less  obliterated,  never  deep 
and  at  the  middle  of  the  centrum.  Interorbital  septum  always  single. 
Myodome  large  in  front,  closed  abruptly  behind,  or  open  to  the  exterior 
posteriorly  only  through  a  pore.  Basisphenoid  with  a  descending 
process.  Head  usually  with  conspicuous  mucous  cavities.  A  sub- 
orbital shelf  present  on  the  suborbital  ring.     Maxillary  with  a  large 


Fig.  2.— Occipital  condyle  of  hoplootethas 
JAPONICU8.    bo,  basioccipital;  eo,  kxoccipi- 

TAL. 


Fig.  3.— Occipital  condyle  of  a  typical 

PERC4)1D  FISH,     bo,  basioccipital;  CO,  EX- 
OCCIPITAL. 


supplemental  bone.  Nasals  usually  very  large.  Actinosts  placed 
high;  at  least  three  of  them  on  the  hypercoracoid.  Inner  edge  of 
pelvic  bones,  when  thoracic,  elevated  and  united;  the  opposite  sides 
arching  away  from  each  other  and  meeting  or  nearly  meeting  below, 
inclosing  a  chamber  between  them;  the  bones  usually  deep,  sharp,  and 
compressed  at  the  anterior  end.  Superior  pharyngeals,  2  or  3.  Ven- 
tral soft  raj^s  usually  more  than  5  (reduced  in  number  in  Monocentris), 
A  pneumatic  duct  connecting  the  air  bladder  with  the  esophagus  said 
to  be  present  in  some  of  the  families.  VertebraB  24  to  30.  Anal  long 
or  moderately  long. 


« Typically  in  the  spiny-rayeil  fishes,  the  basioccipital  forma  a  concave  condyle, 
with  a  deep  pit  directly  at  its  middle.  The  exoccipitals  are  separate,  or  narrowly 
connected,  and  present  flat  oblique  zygapophyses  for  the  atlas,  which  has  a  deep  pit 
directly  at  the  middle  of  the  centrum. 
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Fig.  4.— Hyoid  or  poltmixia  japontca.    b,  barbel;  br,  branch 

lOSTEOAL  ray;  Ch,  CERATOHYAL;  hh,  HYPOHYAL. 


REJECTED  FAMILIES. 

Several  forms  have  been  examined  which  have  been  placed  with  the 
Berycoids  at  different  times,  but  which  are  not  related,  or  at  least  not 
closelv  enoue:h  to  be  re- 
tained  in  the  group.  <^ 

The  family  Mullidae 
has  been  associated  with 
the  Polymixidfie  because 
both  families  have  bar- 
bels at  the  anterior  end 
of  the  hyoids,  though 
they  differ  in  most  other 
respects. 

Though  apparently 
similar  the  barbels  are 
not  exactly  of  the  same 
character.  In  the  Poly- 
mixiidaB  each  barbel  is 
suspended  from  the  lower  edge  of  the  hypohyal,  where  three  modified 
branchiostegal  rays  curve  around  its  thickened  base  (as  described  else- 
where in  this  paper).  In  the  MuUidse  the  barbel  is  suspended  from 
the  extreme  tip  of  a  slender,  nearly  straight  ray  of  bone  attached  to 

the  end  of  the  ceratohyal, 
which  is  exserted  beyond 
the  hypohyals.  This  bone 
forms  an  integral  part  of 
the  barbel,  appearing  as  its 
ossified  base. 

The  family  Aphredoder- 
idee  has  little  in  common 
with  the  Berycoid  fishes, 
except  the  increased  num- 
ber of  ventral  rays.  The 
oi4)itosphenoids  are  absent. 
There  are  two  interorbital 
septa,  which  are  widely 
separated.  The  exoccipi- 
tals  are  rather  broadly  connected,  but  the  atlas  is  unmodified.  The 
myodome,  basisphenoid,  suborbital  shelf,  and  supplemental  bone  to 
the  maxillary  are  all  absent.     The  pelvic  bones  are  forked,^  and  only 

«It  appears  probable  that  parts  of  some  skeleton  other  than  that  of  Aphredodems 
have  become  mixed  with  Doctor  Boulenger's  specimen.  He  states  that  the  pelvic 
bones  are  not  forked,  as  described  by  Cope  and  Woodward,  and  that  there  is  a  subor- 
bital ehelf.  In  ray  specimens  the  pelvic  bones  are  distinctly  and  widely  forked,  and, 
though  1  have  carefully  examined  three  specimens,  I  have  found  no  process  on  the 
inner  edge  of  the  suborbital  rinj?.  j 
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loosely  joined  to  each  other  by  a  ligament  between  the  tips  of  the  inner 
forks.  The  anal  is  very  short.  The  vent  is  in  front  of  the  base  of  the 
ventrals. 

The  family  PempherideB  can  not  be  admitted  to  the  group.  It  shows 
some  relationship  to  the  Bramidee,  and  possibly  belongs  near  that 
family.  The  orbitosphenoids  are  absent.  The  exoccipitals  are  broadly 
united,  but  the  basioecipital  and  atlas  are  unmodified,  and  the  pit  of 
each  is  deep  and  located  at  the  center.  The  maxillary  has  no  supple- 
mental bone.  The  ventral  soft  rays  number  5.  The  pelvic  girdle  is 
not  compressed  anteriorly  but  reaches  to  a  shai-p  point,  and  is  other- 
wise as  in  the  Percoid  fishes. 

DESCRIPTIONS  OF  SKELETONS. 
HOPLOSTBTHUS  JAPONICUS   HUgendorf. 

CRANIUM. 

The  cranium  has  very  high  ridges,  the  walls  of  which  are  pierced 
by  large  holes,  allowing  communication  between  the  cavities.  The 
frontals  above  the  middle  of  the  orbital  cavity,  the  bridge  connecting 
the  frontal  ridges,  and  a  region  at  the  middle  of  the  nasals  are  thin 
and  honeycombed  by  small  holes  of  irregular  size,  giving  the  bone  a 
lace-like  texture.  A  high  ridge  beginning  at  the  anterior  median  line 
between  the  frontals  diverges  and  runs  back  to  the  posterior  end  of 
each  frontal  above  the  parietal.  A  ridge  curves  back  on  each  frontal 
from  the  anterior  outer  angle  to  the  posterior  end  below  the  parietal, 
and  is  connected  at  about  its  middle  to  the  upper  frontal  ridge  by  a 
wide  horizontal  bridge.  Posteriorly  between  these  ridges,  and  fi*om 
the  end  of  the  connecting  bridge,  is  a  ridge  running  to  the  end  of  the 
parietal.  A  median  ridge  on  the  nasals  runs  forward  from  the  median 
frontal  ridge  and  diverges  in  front.  From  the  anterior  end  of  this 
ridge  a  ridge  runs  outward  and  backward  on  each  nasal  and  forks  near 
its  middle,  the  anterior  fork  running  to  the  side  of  the  nasal,  the 
posterior  one  to  the  posterior  outer  angle.  The  auditor}^  bulla  is  large 
and  has  a  very  large  cartilaginous  area  bounded  bj'  the  parasphenoid, 
the  exoccipital,  the  basioecipital,  the  opistholic,  and  the  prootic.  The 
myodome  is  large,  but  its  mouth  is  somewhat  constricted. 

The  basioecipital  spreads  very  wide  over  the  lower  surface  of  the 
auditory  bullae.  Its  posterior  end  forms  about  half  of  the  occipital 
condyle.  The  pit  is  near  its  upper  edge.  The  supmoccipital  does  not 
project  between  the  posterior  ends  of  the  frontals.  JLts  crest  does  not 
extend  above  the  rest  of  the  cranium.  The  epiotic  is  but  slightly 
covered  by  the  parietal.  It  has  no  shelf  projecting  backward.  The 
pterotic  has  a  pair  of  rather  sharp  outward-projecting  processes. 
The  opisthotic  is  thickened,  and  the  lower  limb  of  the  posttemporal 
is  articulated  closely  to  it  without  the  agency  of  a  ligament.  The 
frontals  end  squarely  in  front,  and  do  not  extend  beyond  the  pre- 
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f  rentals.  The  basisphenoid  sends  a  process  down  to  the  parasphenoid. 
The  process  is  extremely  slender  above,  but  grows  wide  below.  The 
alisphenoids  do  not  meet  at  the  median  line.  The  orbitosphenoids  are 
moderate  in  size,  and  no  suture  is  visible  between  them.  There  is  a 
median  hole  in  front  of  which  the}'  are  di'awn  out  into  a  very  sharp, 
thin  keel.  The  parasphenoid  sends  up  large  basitemporal  wings,  and 
spreads  widely  over  the  lower  surface  of  the  auditor}^  bullse.  It 
extends  posteriorly  over  the  anterior  fourth  of  the  ba^sioccipital,  end- 
ing in  a  very  small,  slender,  sharp  process.  The  prefrontals  are  large 
bones  pierced  at  their  center  by  the  olfactory  foramen.  They  are 
separated  only  by  cartilage  except  at  their  upper  ends  anteriorly, 
where  the  small  ethmoid  is  interposed.  The  ethmoid  is  almost  obso- 
lete. It  is  a  small  thin  bone,  overlying  cartilage,  and  it  does  not 
extend  half  the  distance  between  its  upper  edge  and  the  vomer.     The 


Fi(i.  C— HopLosTETHr.s  jAPONirrs.  a«,  alisphenoid:  h<t,  bashkxipital;  ^,  basisphenoid;  e,  epiotic; 
fo,  EXncripiTAL:  €t,  ethmoid:  /.  frontal;  w.  nasal;  ojj,  oipsthotic;  m,  orbitosphenoid;  p.  pari- 
etal: pf,  prefrontal;  ;>r,  prootic;  pn,  parasphenoid;  pt,  pterotic;  «.  sphenoid;  «o.  sipraocci- 
PITal;  r,  vomer. 

nasals  are  very  large  bones,  attached  for  nearly  their  whole  length  to 
each  other,  and  by  their  entire  posterior  end  to  the  wide  frontals. 
They  arch  widely  over  the  prefrontals,  inclosing  a  chamber  behind 
them. 

FACE    BONES. 

The  hyomandibular  has  an  undivided  head.  From  its  inner  upper 
edge  a  slender  process  descends  toward  a  shorter  one  on  the  metap- 
terygoid,  but  does  not  nearly  reach  it.  The  metapterygoid  has  no 
foramen.  Its  lower  part  is  scarcely  ossitied.  The  symplectic  is  long 
and  slender.  Between  its  lower  side  and  the  angle  of  the  preopercle 
there  is  a  large  open  space.  The  preopercle  is  long,  and  the  edges  of 
its  vertical  limb  are  pai-allel.  At  its  angle  two  bridges  of  lace-like 
bone  sjmn  a  large,  deep  channel;  the  lower  one  is  much  the  larger  and 
projects  back  as  a  stout  spine.  The  subopercle  is  scarcely  ossified. 
The  angular  is  present.     There  is  a  large  channel  alOj^g[j2te^f  ^i?i*©t^^ 
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of  the  mandible,  which  is  bridged  once  at  the  articular  and  twice  at 
the  tip  of  the  dentary.  There  is  no  open  space  between  the  upper 
edge  of  the  articular  and  the  upper  limb  of  the  dentar3\  The  pre- 
maxillary  is  long  and  slender,  and  has  a  moderate  process.  There  is  a 
very  large  supplemental  bone  on  the  upper  edge  of  the  maxillary, 
extending  down  over  its  outer  surface  nearly  to  its  lower  edge.  The 
preorbital  is  not  diflferentiated  from  the  suborbitals.  The  suborbital 
ring  is  wide  and  cavernous.  On  the  second  suborbital  is  a  slender 
triangular  suborbital  shelf,  hooked  backward.  The  other  face  bones 
are  as  in  the  Percoids. 

HYOID. 

The  ceratohyal  has  a  very  large  foramen  through  its  middle.  There 
are  six  branchiostegal  rays  on  the  ceratohyal  and  two  on  the  epihyal. 
The  hypohyals  are  wide  and  flat;  the  lower  one  is  much  the  larger. 
The  urohyal  has  a  pair  of  small  longitudinal  basal  wings.  No  glosso- 
hyal  is  present. 

PHARYNGEALS. 

The  lower  pharyngeals  are  slender  and  separate.  There  are  two 
superior  toothed  pharyngeals  on  each  side;  that  of  the  second  arch  is 
small  and  slender;  that  of  the  third  and  fourth  is  a  large  elongate 
patch,  rounded  behind  and  reaching  to  a  point  in  front. 

SHOIXDER   GIRDLE. 

The  hypocoracoid  arches  widely  away  from  the  clavicle,  leaving  a 
wide  space  between.  Its  lower  limb  is  very  slender.  The  hypercora- 
coid  meets  the  hypocoracoid  in  a  long  stmight  suture.  Its  foramen  is 
moderate  and  near  its  center.  Three  of  the  actinosts  are  on  the  hyper- 
coracoid  and  one  on  the  hypocoracoid.  The  first  ray  of  the  pectoral 
works  directly  on  the  hypercoracoid,  as  usual.  The  postclavicle  is  a 
single  piece,  formed  as  when  in  two  pieces,  the  upper  part  widened 
into  a  thin  plate,  the  lower  a  slender  ray.  A  i-ather  long  superclavicle 
is  present.  The  posttemporal  is  widely  forked.  Its  upper  fork  is 
developed  backward  in  a  thin  plate,  which  bears  a  large  ridge  ending 
in  a  stout  spine  behind. 

PELVIC  GIRDLE. 

The  opposite  halves  of  the  pelvic  girdle  are  attached  only  for  a  short 
distance  at  their  points  and  posteriorly  at  the  ends  of  short  projecting 
processes,  leaving  a  space  between  them  at  their  middle.  Anteriorly 
the  upper  and  lower  edges  of  each  arch  inward  inclosing  a  chamber 
between. 

VERTEBRAL   COLl'MN    AND    APPENDAGES   OF   VERTICAL   FINS. 

Abdominal  vertebrae  11  +  caudal  14  +  hypural  =  20.  The  atlas  is 
shallowly  concave  and  the  pit  is  near  its  upper  edge.  The  sixth  ver- 
tebra bears  the  first  parapophyses.  The  opposing  parapophyses  are 
connected,   and  a  haemal  canal   is  formed.      Posteriorly  they  are 
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lengthened,  and  are  scarcel}^  differentiated  from  the  haemal  spines. 
There  are  two  auxiliary  interneurals.  The  interneurals  nearly  agree 
in  number  with  the  neural  spines.  The  first  interhaemal  is  not 
enlarged  or  otherwise  differentiated.  Spines  from  the  last  two 
vertebrae  assist  the  hypural  in  supporting  the  caudal  fin. 

BERYX  SPLENDENS  Lowe. 


The  cranium  as  viewed  from  above  is  widest  at  the  pterotics;  it 
thence  narrows  forward  in  long,  regular  curves  to  the  nasals.  It  is 
much  depressed  in  the  parietal  region.  A  long  ridge  runs  from  the 
anterior  end  of  the  frontal,  meeting  its  fellow  of  the  opposite  side 
above  the  ethmoid;  thence  runs  back  across  the  f  rontals,  sphenotic,  and 
pterotic,  at  the  posterior  end  of  which  it  ends. 


Fh;.  7.— BKRYX  8PLENDEN8. 

For  lettering  see  fig.  6. 

As  the  cranium  is  viewed  directly  from  the  side  the  supraoccipital 
crest  is  seen  to  be  high  and  triangular,  rising  far  above  the  rest  of  the 
cranium.  Its  apex  is  directly  above  the  epiotic.  It  appears  to  end 
anteriorly  above  the  alisphenoids,  as  shown  in  the  drawing.  It,  how- 
ever, is  continued  anteriorly  by  the  frontals  to  above  the  anterior 
fourth  of  the  orbital  cavity,  being  hidden  in  this  view  by  the  high 
frontal  ridges.  The  occipital  condyle  projects  far  posterior  to  the 
pterotic  region.  The  posterior  ventral  outline  of  the  cranium  is 
rounded  steeply  downward  and  forward  to  below  the  beginning  of  the 
orbital  cavity,  and  continues  in  a  more  gentle  curve  over  the  para- 
sphenoid.  The  auditory  bulla  is  large  and  projecting.  Its  investing 
bones  are  thin  and  polished.  At  the  junction  between  the  pterotic, 
epiotic,  exoccipital,  and  sphenotic  there  is  an  area  of  cartilage.  On 
the  auditory  bulla  there  is  a  similar  area  between  the  prootic,  basi- 
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occipital,  exoccipital,  and  parasphenoid.     The  myodome  is  very  large 
at  its  mouth,  but  abruptly  grows  narrow  a  short  distance  back.     It 
does   not  open  to  the  exterior  posteriorly.     Tl\e   cranial  c*avity  is 
entirely  closed  anteriorly  except  in  two  places,  one  small  hole  through 
the  orbitosphenoid  and  one  between  the  basisphenoid  and  alisphenoid. 
The  basisphenoid  widens  over  the  base  of  the  auditory  bulla.     It 
forms  but  little  over  a  third  of  the  occipital  condyle.     The  suprao**- 
cipital  is  but  little  covered  by  the  parietals.     It  ends  squarely  at  the 
frontals,  without  dividing  them  at  their  ends.     A  strengthening  ridge 
runs  upward  on  its  crest  from  the  base  to  the  point.     The  parietals 
are  elongate  and  project  anteriorly  beyond  the  supraoccipital.    Pos- 
teriorly they  cover  the  top  of  the  epiotic  to  the  articulation  of  the 
post-temporal.     The  epiotics  have  no  backward  projecting  process. 
The  surface  over  which  the  post-temporal  lies  is  large  and  nearly  hori- 
zontal.    The  opisthotic  covers  the  suture  between  the  exoccipital  and 
the  pterotic  *below.     It  has  a  slight  nodule  developed,  to  which  the 
lower  limb  of  the  post-temporal  is  closely  joined.     The  x)araspheDoid 
is  long  and  narrow.     It  sends  basitemporal  wings  upward  at  the  mouth 
of  the  myodome,  which  join  descending  processes  from  the  prootics, 
inclosing  behind  a  large  lateral  opening  into  the  myodome.     The  para- 
sphenoid grows  broad  over  the  floor  of  the  myodome,  and  then  abruptly 
narrow,  running  backward  in  a  depression  in  the  basioccipital.    It 
ends  in  a  point  some  distance  from  the  end  of  that  bone.    The  basi- 
sphenoid sends  a  long,  slender  process  down  to  the  parasphecoid. 
Anteriorly  the  basisphenoid  extends  partly  around  a  hole  into  the 
cranial  cavity.     The  large  alisphenoids  meet  broadly  at  the  median 
line.     Posteriorly  they  are  notched  by  the  hole  between  them  and  the 
basisphenoid.     The  orbitosphenoids  are  large.     They  meet  at  an  angle 
and  ankylose.     There  is  a  small  hole  at  the  median  line  opening  into 
the  cranial  cavity.     The  frontals  project  widely  over  the  ethmoid  to 
opposite  the  front  of  the  vomer.     Anterior  to  the  ethmoid  they  are 
divided,  leaving  a  large  notch.     The  prefrontals  are  in  contact  behind, 
but  are  separated  in  front  by  the  ethmoid.     The  olfactory  foramen 
pierces  them  transversely  across  the  cranium.     There  is  an  area  of 
cartilage  between  the  ethmoid  and  the  vomer.     The  nasals  are  large 
and  are  attached  to  the  ends  of  the  projecting  frontals.     They  nearly 
touch  each  other  in  front  and  develop  laterally  around  the  end  of  the 
snout,  inclosing  a  chamber  behind. 

FACE  BONES. 

The  opercle  has  a  prominent  ridge  and  two  slight  ones  radiating 
from  a  common  center.  Between  each  ridge  its  posterior  edge  is 
concave.  Its  upper  end  extends  above  the  he^d  of  the  hyomandibular. 
The  subopercle  is  very  thin  and  flexible,  and  only  slightly  calcified. 
The  preopercle  is  deeply  channeled  and  has  two  rough  spines  at  the 
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angle  of  its  prominent  ridge.  Its  lower  edge  is  sharply  denticulate. 
The  interorbital  is  rather  broad,  but  is  almost  completely  covered  by 
the  preopercle.  Its  lower  edge  is  shaiply  denticulate.  The  hyoman- 
dibular  has  an  undivided  head.  Its  form  is  elongate  and  rather  simple. 
There  is  no  opening,  between  it  and  the  metapterygoid,  or  symplectic. 
The  metapterygoid  is  a  simple  flat  bone  without  any  foramen  or  outer 
wing.  There  is  a  space  between  the  upper  edge  of  the  articular  and 
the  upper  limb  of  the  dentary.  The  angular  is  present.  A  very  large 
auxiliary  bone  extends  along  more  than  half  of  the  posterior  upper 
edge  of  the  maxillar)%  and  reaches  down  over  the  face  of  it  to  the 
lower  edge.  The  suborbital  ring  is  long  and  narrow,  and  with  a  deep 
channel.     The  suborbital  shelf  is  elongate  and  narrow. 

HHOULDER  GIRDLE. 

The  hypocoracoid  arches  away  from  the  clavicle,  leaving  a  wide 
open  space  between.  The  hypercoracoid  foramen  is  small  and  just 
above  the  middle  of  the  bone.  The  four  actinosts  are  in  contact  for 
their  whole  length,  leaving  no  open  space  between.  They  grow  larger 
downward.  They  are  all  on  the  hypercoracoid  except  about  half  of 
the  lower  one.  The  upper  ray  of  the  pectoral  works  directly  on  a 
condyle  on  the  hypercoracoid.  The  postclavicle  is  in  two  pieces,  the 
upper  piece  wide  and  thin,  the  lower  long  and  slender.  The  supra- 
clavicle  is  present.  The  post-temporal  is  widely  forked  and  normally 
attached  to  the  cranium. 

PELVIC  GIRDLE. 

Each  side  of  the  pelvic  girdle  extends  upward  anteriorly  at  its  inner 
edge,  so  that  it  is  deeper  than  wide,  and  compressed  to  a  thin  vertical 
edge.  Its  upper  angle  is  produced  into  a  slender  process  which  extends 
between  the  two  sides  of  the  shoulder  girdle  a  distance  above  the  points 
of  the  clavicles.  At  its  posterior  end  between  the  fins  is  a  triangular 
shai-p  process. 

HYOID'ARCH. 

Branchiostegals  seven;  five  of  which  are  borne  by  the  ceratohyal 
and  two  by  the  epihyal.  The  ceratohyal  has  a  large  foramen  through 
its  center.  The  hypohyals  are  wide  and  flat,  the  inferior  the  larger. 
The  glossohyal  is  very  small.  The  urohyal  is  a  large,  triangular,  thin 
Bone,  without  ridges  or  wings. 

PHARYNGEALS. 

The  inferior  pharyngeals  are  large,  separate,  their  inner  edges  in 
contact.  There  are  three  toothed  superior  pharyngeals  on  each  side. 
That  of  the  second  arch  is  long  and  narrow,  that  of  the  third  and 
fourth  together  forming  an  ovate  patch,  having  the  line  of  separation 
at  the  posterior  third. 
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VERTEBRAL  CX)LUMN   AND  APPENDICES  OP  THE   UNPAIRED  FINS. 

Abdominal  vertebrae  10+ caudal  14+hypural=24.  The  atlas  is 
irregularly  convex  to  fit  the  modified  occipital  condyle.  The  sixth 
vertebra  has  the  first  pair  of  parapophyses  developed.  The  posterior 
pairs  are  unconnected  by  a  bridge  at  their  bases.  The  first  two 
vertebrae  bear  only  single  rays  in  line  with  the  intermusculars,  which 
are  developed  only  on  the  first  few  ribs.  Thie  neural  spines  are 
directed  rather  irregularly.  The  interneurals  are  in  greater  number 
than  the  neural  spines  below  them.  Posteriorly  the  interneurals 
become  directed  backward  so  that  they  meet  the  neural  spines  at  an 
angle,  though  the  latter  at  this  point  are  somewhat  turned  forward. 
The  appearance  of  the  interneurals  indicate  that  while  holding  their 
connection  with  the  neural  spines  the  dorsal  rays  have  become 
crowded  together.  There  are  four  auxiliary  interneurals  in  front  of 
the  ray-bearing  ones.  The  first  interhsemal  is  enlarged  and  expanded 
in  front  into  a  wide,  flat  plate  of  bone.  The  interhsemals  exceed  the 
haemals  in  number,  three  or  four  to  one. 

HOLOCENTRUS  ASCENSIONIS  (Osbcck). 


The  top  of  the  cranium  is  transversely  uniformly  convex.  The  occip- 
ital crest  is  developed  backward,  and  not  at  all  above  the  rest  of  the 
cranium.  The  auditory  bulla  is  moderately  large,  elongate,  tube-like, 
opening  to  the  exterior  at  its  posterior  end  in  a  rather  large,  round 
hole,  which  is  stopped  by  a  lateral  anterior  process  from  the  air  bladder. 
The  hole  is  bounded  on  its  inner  and  lower  edges  by  the  basioccipital, 
on  its  outer  edge  by  the  prootic,  and  above  by  the  exoccipital.  The 
myodome  is  large,  but  is  not  continued  back  in  a  tube.  The  anterior 
opening  to  the  cranium  is  restricted  to  a  very  small  slit  in  the  middle 
of  the  anchylosed  orbitosphenoids,  and  a  slightly  larger  hole,  inclosed 
at  its  sides  and  posterior  end  by  the  basisphenoid,  at  its  anterior  end 
by  the  united  alisphenoids. 

The  supraoccipital  shows  verj^  little  of  its  upper  surface,  being  cov- 
ered by  the  frontals,  but  projecting  slightly  between  their  posterior 
ends.  Its  crest  is  confined  entirely  to  its  posterior  vertical  surface. 
The  basioccipital  and  exoccipitals  form  the  occipital  condyle  as  usual, 
though  the  notch  between  them  is  deeper  than  in  the  other  families. 
The  pit  in  the  basioccipital  is  near  its  upper  edge.  Just  anterior  to 
the  condyle,  and  between  the  openings  to  the  auditory  bullae,  the 
basioccipital  is  compressed.  The  frontals  are  exceedingly  large,  pro- 
jecting posteriorly  almost  to  the  posterior  angle  of  the  cranium,  where 
the  cranium  drops  off  at  a  right  angle,  and  becomes  vertical.  They 
cover  almost  the  entire  parietals,  which  in  turn  cover  the  upper  sur- 
face of  the  epiotics,  the  supraoccipital,  as  described,  and  much  of  the 
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upper  surface  of  the  pterotics.  Anteriorly  they  do  not  project  beyond 
the  ethmoid.  Between  their  anterior  ends  there  is  a  large  pit  for  the 
reception  of  the  premaxillary  processes.  On  their  upper  surface, 
behind  the  eyes,  they  are  armed  with  stout,  smooth,  radiating  ridges, 
each  ending  in  a  spine  posteriorly.  The  epiotic  has  a  large  articular 
facet,  for  the  accomodation  of  the  post-temporal,  projecting  laterally 
to  a  point.  The  opisthotic  is  entirely  inferior,  presenting  a  nodule  to 
the  lower  limb  of  the  post-temporal.  The  basisphenoid  sends  a  very 
long,  strong  process  down  to  the  parasphenoid.  The  alisphenoids 
meet  at  the  median  line.  The  orbito-sphenoids  meet  at  a  right  angle 
and  are  fused  into  a  solid  plate,  which  has  a  small  slit  through  its 
middle.  The  parasphenoid  sends  out  a  long  lateral  wing  on  each  side, 
below  the  orbital  cavity.  Behind  the  basitemporal  wings,  which  it 
sends  up  to  the  prootics,  is  a  small  opening  into  the  myodome.  Pos- 
teriorly it  ends  in  a  point  without  reaching  to  the  occipital  condyle. 


Fig.  8.— Holocentrus  ascensionis. 
For  lettering  see  fig.  6. 

The  prefrontals  are  nowhere  in  contact,  the  ethmoid  projecting  both 
before  and  behind  them.  The  olfactory  foramen  is  between  the 
ethmoid  and  the  prefrontal,  each  bone  forming  about  half  of  it.  The 
nasals  are  about  twice  as  long  as  wide,  projecting  far  over  the  ethmoid, 
leaving  an  olfactory  chamber  beneath.  At  each  side  there  is  a  small, 
curved,  auxilary  nasal,  which  arches  away  from  the  base  of  the  nasal 
on  the  prefrontal  and  joins  it  again  at  about  the  middle  of  its  outer 
edge,  inclosing  a  round  space  (probably  the  nostril).  The  same  bone 
is  present  in  Myripristu, 

FACE  BONES. 

The  opercular  bones  all  have  smooth  ridges,  each  ending  in  a  small, 
sharp  spine.  The  preopercle  is  scarcely  channeled.  The  hyoman- 
dibular  has  a  divided  head.  There  is  a  small  opening  between  the 
metapterygoid  and  the  hyomandibular.  The  former  has  a  ver}^  slight 
outer  wing  developed.     The  symplectic  is  large  and  bent  to  conform 
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to  the  angle  of  the  preopercle.  The  angular  is  present.  There  Is  a 
large  space  between  the  upper  edge  of  the  articular  and  the  upper 
limb  of  the  dentary.  The  maxillary  has  two  supplemental  bones;  the 
anterior  very  small  and  round,  the  posterior  very  large,  extending 
along  more  than  the  posterior  half  of  the  upper  edge  of  the  maxillary 
and  over  its  outer  surface  to  a  longitudinal  ridge  near  its  lower  edge. 
The  premaxillary  has  very  large  backward  extending  processes.  The 
suborbital  chain  is  narrow  and  is  not  channeled  on  its  outer  Nide. 
The  suborbital  shelf  is  very  large,  extending  nearly  around  the  entire 
chain. 

HYOID. 

The  cerato  and  epihyals  have  a  deep  channel  along  their  outer  surface 
near  their  upper  edge.  Neither  of  them  is  pierced.  Six  branchios- 
tegal  rays  are  on  the  former  and  two  on  the  latter.  The  lower 
hypoh^^al  is  much  larger  than  the  upper  one.  The  glossohyal  is  large 
and  flat.  The  urohyal  is  large  and  triangular,  and  there  is  the  begin- 
ning of  a  longitudinal  lateral  wing  along  its  lower  edge. 

SHOCLDBR  GIRDLE. 

The  hypocoracoid  arches  away  from  the  clavicle,  leaving  a  wide 
space  between.  There  is  a  very  large  foramen  through  the  center  of 
the  hypercoracoid.  Three  and  a  half  of  the  actinosts  are  on  the  hyper- 
coracoid,  and  a  half  of  the  lower  one  is  on  the  hypocoracoid.  The 
postclavicle  is  in  two  pieces.  The  superclavicle  is  present  The  post- 
temporal  is  widely  forked.  Its  upper  fork  is  widened  into  a  large 
"  surface  plate,"  which  is  denticulate  behind. 

PELVIC  GIRDLE. 

The  pelvic  girdle  is  triangular  as  viewed  from  the  side,  being  deep 
and  compressed  anteriorly  and  depressed  posteriorly.  The  inner 
edges  arch  up  and  meet  at  the  median  line,  inclosing  below  them  a 
large  chamber.  At  the  posterior  end  there  is  a  wing  developed  pos- 
teriorly and  laterally  over  the  base  of  the  fins.  From  the  under  side 
of  the  posterior  end  a  pair  of  long  slender  processes  project  anteriorly. 

PHARYNGEALS. 

The  lower  pharyngeals  are  somewhat  triangular.  Half  of  their 
inner  edges  are  in  contact  but  are  not  connected.  There  are  three 
superior  pharyngeals  on  each  side.  That  of  the  second  arch  is  very 
slender,  carrying  scarcely  more  than  a  single  row  of  fine  teeth.  That 
of  the  third  arch  is  the  largest,  somewhat  triangular,  and  better  sepa- 
rated from  the  third  pharyngeal  than  in  the  other  families.  The  third 
phar}  ngeal  is  ovate  in  shape  and  of  about  half  the  size  of  the  second. 
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VERTEBRAL  COLUMN   AND   APPENDAGES   OP   VERTICAL   FINS. 

Abdominal  vertebrae  11  +  caudal  15  +  hypural  =  27.  The  atlas  is 
irregularly  convex  to  conform  to  the  occipital  condyle.  The  upper 
half  is  separated  from  the  lower  by  a  transverse  ridge,  under  the 
middle  of  which  is  a  slight  depression.  The  sixth  vertebra  bears  the 
first  pair  of  parapophyses.  The  i)osterior  parapophyses  are  connected 
with  their  fellows  of  the  opposite  side  by  a  bridge  of  bone,  forming  a 
haemal  canal  beneath.  The  first  two  vertebrae  bear  only  intermuscular 
rays.  Each  anterior  rib  is  longitudinally  widened  above  into  a  thin 
plate.  The  posterior  ones  are  widened  transversely,  the  last  pair 
being  extremely  wide  and  forming  wing-like  processes  at  each  side  of 
the  first  interhaemal  spine.  The  intermusculars  extend  posterior  to 
the  abdominal  cavity.  The  interspinous  raj^s  of  the  spinous  dorsal 
coincide  in  number  with  the  vertebral  spines.  Those  of  the  soft  dor- 
sal find  anal  exceed  them  about  two  to  one:  The  first  interhaemal  is 
exceedingly  long  and  stout.  It  is  formed  by  the  fusing  of  three  spines. 
There  are  two  auxiliary  interneurals  anterior  to  the  spine-bearing 
ones.  The  spines  of  the  last  two  vertebrae  assist  the  hypural  in  sup- 
porting the  caudal  fin.  The  two  vertebrae  immediately  in  front  of 
these  have  the  spines  above  and  below  flattened  into  plates. 

MYRIPRISTIS  OCCIDENTALIS  GUI. 


The  cranium  differs  from  that  of  Holocentrus  in  having  the  mucous 
channels  better  developed  and  the  bones  not  so  thick  and  solid.  The 
posterior  part  of  the  cranium  does  not  turn  vertically  downward  at  a 
right  angle  with  the  top.  The  frontals  are  not  so  large  and  do  not 
project  over  the  parietals  so  much.  The  epiotic  is  not  covered  by  the 
parietal.  The  depression  for  the  reception  of  the  premaxillary  process 
is  small  and  scarcely  extends  between  the  frontals.  The  condition 
of  the  anterior  opening  to  the  brain  ease  is  as  in  Holoeentrm,  The 
alisphenoids  are  joined  at  the  median  line,  and  the  orbitosphenoids 
are  fused  into  a  single  V-shaped  plate.  The  ethmoid  does  not  project 
backward  between  the  prefrontals,  which  are  in  contact  behind.  The 
olfactor}'  foramen  is  through  the  prefrontal,  rather  than  between  it 
and  the  ethmoid.  The  auditory  bulla  does  not  extend  back  tube  like 
and  open  in  a  round  hole,  but  the  entire  side  of  the  bulla  is  open. 
The  open  space  is  surrounded  by  the  same  bones  that  it  is  in  Holocen- 
trus.  The  air  bladder  sends  lateral  processes  forward  in  the  same  way, 
covering  the  opening.  The  rest  of  the  skeleton  is  essentially  as  in 
Iloloeentrus, 
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POLYMIXIA  JAPONICA  GUnther. 


The  top  of  the  head  is  slightly  depressed  in  the  region  above  the 
alisphenoids.  The  f  rontals  have  each  a  thin  bony  tunnel,  which  opens 
anteriorl}^  at  the  nasals,  and  laterally  a  short  distance  behind  the  pre- 
frontal. A  thin  high  ridge  runs  from  the  posterior  end  of  the  pterotic, 
along  the  frontal,  becoming  low  anteriorly,  and  disappearing  a  little 
in  front  of  the  orbital  cavity  or  opposite  the  anterior  end  of  the  supra- 
occipital  crest.  The  supraoccipital  crest  rises  well  above  the  rest  of 
the  cranium.  The  myodome  is  large  and  is  continued  backward  as  a 
tube,  which  narrowl}^  opens  to  the  exterior  posteriorly  under  the  end 
of  the  parasphenoid.  The  anterior  opening  to  the  braiu  case  is 
unobstructed  except  by  the  orbitosphenoids,  which  narrowly  bridge 
the  alisphenoids.  The  auditory  bulla  is  moderate,  not  much  project- 
ing, and  formed  by  thin  polished  bones.  There  is  an  area  of  cartilage 
at  the  junction  between  the  epiotic,  the  parietal,  and  the  pterotic. 


FlO.  9.— POLYMIXIA  JAPONICA. 

For  lettering  see  fig.  6. 

The  posterior  end  of  the  basioccipital  slopes  toward  the  exoccipitals, 
as  is  typical  for  the  group.  Its  usual  depression  is  at  its  upper  edge, 
and  is  inclined  downward.  The  epiotics  are  but  slightly  covered  by 
the  parietals.  The  surface  to  which  the  posttemporal  articulates  does 
not  project  backward  as  a  shelf.  The  supraoccipital  comes  between 
the  frontals  as  a  long  wedge,  separating  them  for  two-thirds  of  their 
length.  The  opisthotics  are  well  developed.  They  overlie  the  suture 
between  the  pterotic  and  the  exoccipital  below.  To  their  posterior 
surface  is  developed  a  nodule,  to  which  the  lower  limb  of  the  post- 
temporal  is  closely  attached.  The  parasphenoid  is  rather  wide.  Pos- 
teriorly it  broadens  out  over  the  floor  of  the  myodome  and  is  articu- 
lated broadly  to  the  prootic,  without  leaving  an  open  space,  as  in  Beryx. 
It  reaches  back  and  ends  bluntly  at  the  occipital  condyle.  The  basi- 
sphenoid  has  a  slender  descending  process,  which  fails  to  reach  the 
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parasphenoid.  Behind  it  is  a  small  opening.  The  alisphenoids  do  not 
nearly  meet  at  the  median  line,  but  are  bridged  by  the  small  orbito- 
sphenoids.  The  orbitosphenoids  meet  at  an  angle  and  are  fused  into  a 
small  A-«haped  plate  which  is  platted  between  the  alisphenoids  near 
their  anterior  end,  leaving  a  small  space  anteriorly  between  them  and 
the  f  rontals.  The  f  rontals  do  not  project  over  the  ethmoid  anteriorly. 
The  prefrontals  are  united  behind,  but  are  separated  by  the  ethmoid 
anteriorly.  The  olfactory  foramen,  which  is  near  their  inner  edge,  is 
rather  large.  The  nasals  are  not  very  large,  nor  do  they  inclose  a 
chamber  between  them,  as  in  Beryx.  They  are  attached  to  each  other 
and  to  the  ethmoid  by  rough  suture. 

SHOULDER  GIRDLE. 

The  hypocoracoid  arches  away  from  the  clavicle  leaving  a  large  open 
space  between.  The  hypercoracoid  foramen  is  very  large  and  near  the 
middle  of  the  bone.  The  four  actinosts  are  all  on  the  hypercoracoid 
except  about  half  of  the  lower  one.  They  are  elongate,  cylindrical, 
not  in  contact  except  at  the  ends,  and  grow  longer  downward.  The 
upper  ray  of  the  pectoral  works  directly  on  a  condyle  on  the  hyper- 
coracoid. The  postclavicle  is  in  two  pieces,  arranged  as  usual,  with  the 
upper  piece  thin  and  wide  and  the  lower  long  and  slender.  The  supra- 
clavicle  is  present.     The  posttemporal  is  widely  forked. 

PELVIC  GIRDLE. 

The  pelvic  girdle  is  abdominal  but  anterior.  Its  anterior  point  in  a 
specimen  8^  inches  long  is  nearly  three-fourths  of  an  inch  from  the 
union  of  the  tips  of  the  clavicles  below.  It  is  not  high  and  vertical  as  in 
Beryx^  but  wide  and  depressed.  The  two  halves  are  joined  posteriorly, 
and  only  for  a  short  distance  at  their  points,  leaving  a  wide  open 
space  between  them  at  their  middle.  The  posterior  union  is  peculiar. 
A  long  spur  is  developed  on  each  side  toward  the  opposite  side  at  a 
right  angle  to  the  ventral  fins.  They  overlap  each  other  for  their 
whole  length,  that  of  the  right  side  being  uppermost.  A  long  sharp 
process  is  developed  posteriorly  from  each  side  between  the  ventral 
fins. 

LATERAL  BONES  OP  HEAD. 

The  head  of  the  hyomandibular  is  divided  where  it  articulates  with 
the  cranium.  The  anterior  edge  of  the  hyomandibular  sends  a  process 
down  to  articulate  with  the  metapterygoid,  leaving  an  open  space 
behind.  The  metapterygoid  has  a  slight  outer  wing  developed  which 
partly  extends  over  the  opening  between  it  and  the  hyomandibular. 
The  symplectic  extends  in  a  channel  about  half  way  down  the  inner 
surface  of  the  quadrate.  The  preopercle  has  a  large  ridge  with  the 
usual  channel  behind  it.  Its  lower  edge  is  sharply  toothed.  The 
interopercle  is  wide  but  is  nearly  covered  by  the  peopercle.     The 
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opercle  has  a  strengthening  ridge  developed  on  its  inner  surface  extend- 
ing back  from  its  articulation  with  the  hyomandibular.  The  lower 
jaw  has  a  very  small  angular.  There  is  no  space  between  the  upper 
edge  of  the  articular  and  the  upper  limb  of  the  dentary.  The  maxil- 
lary has  a  large  thin  supplemental  bone  on  its  upper  edge  near  the  f)08- 
terior  end.  The  premaxillary  is  long  and  slender  and  reaches  nearly 
to  the  end  of  the  maxillary.  The  suborbital  ring  has  a  very  long  nar- 
row shelf  which  tapers  nearly  to  each  end  of  it  but  does  not  extend  on 
the  preorbital.     On  its  outer  side  there  is  a  deep  channel. 


HYOID   ARCH. 


The  interhyal  is  rather  long  and  is  attached  by  a  ligament  at  its 
lower  end  to  the  upper  part  of  the  interopercle  as  well  as  to  the  sym- 
plectic  at  its  upper  end.  There  is  a  channel  running  the  length  of  the 
ceratohyal  and  extending  on  the  epihyal.  The  uroh^^al  is  simple  and 
flat  without  lateral  wings  or  ridges.  The  hypohyals  are  paired  on  each 
side  as  usual.  There  are  four  unmodified  branchiostegal  rays;  one 
and  a  half  on  the  epihyal,  and  two  and  a  half  on  the  ceratohyal.  On 
the  lower  hypohyal  are  too  small,  curved  rays  of  bone,  one  fitting 
closely  against  and  on  the  inner  side  of  the  other,  so  that  it  is  nearly 
covered  when  viewed  from  the  side.  The  hyoid  barbel  springs  from 
a  point  just  posterior  to  the  base  of  these,  and  around  its  slightly 
swollen  base  they  curve  and  are  attached.  To  the  outer  side  of  the 
barbel  is  attached  a  third  bone,  very  thin  and  flat,  Avhich  also  springs 
from  the  hypohyal.  These  are  doubtless  modified  branchiostegal  rays, 
so  the  entire  number  on  each  side  is  seven. 


PHARYNGEALS. 


The  lower  pharyngeals  are  straight  on  their  inner  edges,  and  in 
contact  but  are  not  united.  There  are  two  toothed  superior  pharyn- 
geals. That  of  the  second  arch  is  long  and  narrow,  that  of  the  third 
and  fourth  is  large,  ovate,  and  cut  rather  square  behind. 

VERTEBRAL  COLUMN   AND  THE  APPENDAGES  OF  THE   UNPAIRED   FiNS. 

Abdominal  vertebrae  12+  caudal  15+  hypural  =28.  The  first  ver- 
tebra is  not  concave  in  front,  but  is  modified  to  fit  the  unevenly  con- 
cave occipital  condyle.  It  has  a  small  pit  near  its  center.  The  third 
vei'tebra  has  the  first  parapophysis  developed.  The  parapophyses 
grow  more  downward  posteriorly,  and  the  last  two  are  connected  near 
their  bases  with  their  fellows  of  the  opposite  side.  The  first  two 
vertebrae,  as  usual  in  the  spiny  rayed  fishes  have  only  small  single 
rays  more  in  line  with  the  intermusculars  than  with  the  ribs.  The 
row  of  intermusculars  follows  along  the  parapophyses,  a  little  above 
the  base  of  the  ribs  to  the  last  abdominal  vertebra,  where  it  arches 
upward  and  runs  along  the   sides  of  the  neuropophyses  nearly  to 
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opposite  the  posterior  end  of  the  soft  dorsal.  A  lower  row  of  inter- 
musculars runs  low  along  the  posterior  ribs  and  is  continued  on  the 
haemal  spines  nearly  to  opposite  the  posterior  end  of  the  anal.  Spines 
from  the  last  two  vertebrae  assist  the  hyplural  in  supporting  the 
caudal  fin.  The  interspinous  rays  of  the  fins  exceed  in  number  the 
spines.  The  first  interhaemal  is  enlarged  (doubtless  formed  of  the 
united  first  two  or  three  interhsemals),  and  is  tubular  for  the  reception 
of  the  posterior  end  of  the  air  bladder,  as  in  the  genus  Mccinostomus. 

MONOCENTRIS  JAPONICUS  (Houttuyn). 


The  top  of  the  cranium  is  full  of  deep  cavities  between  high  ridges 
which  form  a  complex  pattern.     The  ridges  are  all  very  rough  on 


Fu;.  10.— MONOCENTRW  JAPONICl^S. 

For  lettering  see  fig.  6. 


their  upper  edges.  On  the  frontals  extending  their  whole  median 
length  the  ridges  form  a  diamond.  From  the  posterior  point  of  the 
diamond  the  supraoccipital  ridge  extends  back.  From  the  anterior 
point  a  ridge  runs  forward  on  the  nasals,  diverging  anteriorly.  A 
ridge  on  each  nasal  runs  backward  and  outward  from  the  point  of 
divergence  of  the  median  nasal  ridge  to  the  outer  posterior  angle  of 
the  nasal.  From  the  outer  angle  of  the  diamond  on  each  side  a  pair 
of  ridges  diverge  backward;  the  upper  one  runs  over  the  frontal  and 
parietal,  the  lower  one  over  the  frontal  and  supratemporal.  From 
the  middle  of  each  anterior  side  of  the  diamond  a  ridge  runs  forward 
and  outward  to  the  anterior  outer  angle  of  the  frontal.  A  ridge 
runs  along  the  supraorbital  rim  across  the  sphenotic  to  the  pterotic. 
The  supraorbital  rises  but  slightly  above  the  rest  of  the  cranium. 
The  exoccipitals  and  the  basioccipital   mutually  assist  in  forming  a 
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single  concave  occipital  condyle,  as  described  elsewhere.     The  audi- 
tor}^ bulla  is  rather  prominent  and  there  is  a  very  large  area  of  carti- 
lage between  the  exoccipitals,  pai-asphenoid,  basioccipital,and  prootic. 
The  m^'odome  is  moderate  in  size  and  is  not  continued  back  in  a  tube. 
The  supraoccipital  slightly  sepai'ates  the  posterior  ends  of  the  front- 
als.     Its  crest  is  developed  posteriorly,  scarcely  extending  above  the 
rest  of  the  cranium.     The  epiotic  is  somewhat  covered  by  the  parietal. 
The  surface  that  receives  the  posttemporal  :  lopes  steeply  downward. 
The  opisthotic  bends  up  at  a  right  angle  around  the  posterior  surface 
of  the  exoccipitals  and  pterotic.     The  f  rontals  are  wide  and  truncate 
anteriorly;  they  do  not  extend  forward  of  the  ethmoid.     The  para- 
sphenoid  sends  up  the  usual  basitemporal  wing,  but  without  an  open- 
ing behind  it  into  the  myodome.     It  ends  in  a  sharp  point  on  the 
basioccipital  some  distance  from   the  occipital  condyle.     The   basi- 
sphenoid  sends  down  a  slender  process,  which  just  reaches  to  the 
parasphenoid.     The  alisphenoids   do  not  meet  at  the  median  line, 
leaving  a  wide  opening  between  them  into  the  cranial  carity.    The 
orbitosphenoids  are  large,  meeting  at  their  inner  edges  at  about  a 
right  angle  and  uniting  in  a  simple  suture.     The  ethmoid  is  a  very 
small,  thin,  horizontal  plate  of  bone,  lying  under  the  front  of  the 
f  rontals,  between  the  extreme  upper  end  of  the  prefrontals.     Below  it 
is  a  wide  open  space  between  the  prefrontals  extending  down  to  the 
vomer.     The    prefrontals    are  nowhere  in   contact.     They  are  not 
pierced   by  the  olfactory  nerve,  but  deeply  notched  on   their  inner 
edge.     The  vomer  is  supported  anteriorly  only  at  the  extreme  upper 
corners,  which   touch   the   prefrontals.     The   nasals  are   very  large 
bones,  broadl}^  united  to  the  frontals  and  to  each  other.     They  arch 
widely  over  the  anterior  part  of  the  cranium  and  inclose  a  chamber 
behind  them. 

FACE   BONES. 

The  hyomandibular  has  an  undivided  head.  There  is  a  small  opeo- 
ing  between  its  lower  anterior  edge  and  the  metapterygoid,  which 
runs  downward  behind  the  latter,  though  no  wing  is  developed  id 
front  of  it.  There  is  a  deep  channel  around  the  side  of  the  preopercle 
connecting  with  a  similar  one  along  the  lower  part  of  the  mandible. 
The  angular  is  present.  There  is  a  small  space  between  the  upper 
edge  of  the  articular  and  the  upper  limb  of  the  dentary.  The  me^p- 
terygoid  has  a  patch  of  teeth  on  its  inner  surface.  The  maxillary  has 
a  large  supplemental  bone  along  the  posterior  half  of  its  upper  edge, 
and  extending  down  over  its  surface  to  its  lower  edge.  The  premaxil- 
lary  processes  are  rather  long  and  stout.  The  suborbital  ring  is  very 
wide  and  deeply  channeled,  completely  covering  the  cheek.  There  is 
a  prominent  process  on  the  inner  surface  of  the  preorbital,  and  a  long 
triangular  process  (the  suborbital  shelf),  hooked  downward,  on  the 
second  suborbital.     Other  face  bones  are  essentially  as  in  the  Percoids. 
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HYOID. 

The  interhyal  is  very  long.  The  ceratohyal  is  pierced  at  its  middle 
by  a  small  long  foramen.  The  lower  pair  of  hypohyals  is  larger  than 
the  upper.  Seven  of  the  branchiostegal  rays  are  borne  by  the  cera- 
tohyal and  one  by  the  epihyal.  The  urohyal  is  wide  and  thin  and 
without  longitudinal  wings  or  ridges. 

PHABYNOEALB. 

The  lower  pharyngeals  are  not  united  but  are  in  contact  at  the 
median  line.  The  first  branchial  arch  bears  the  usual  styliform,  tooth- 
less pharyngeal,  but  in  addition  the  upper  gill-raker  is  broadened  and 
toothed,  and  appears  as  a  very  small  pharyngeal.  The  pharyngeal  of 
the  second  arch  is  very  small.  That  of  the  third  and  fourth  arches  is 
united  into  an  exceedingly  large  oval  patch,  much  wider  behind  than 
in  front.  Along  the  basibranchials  and  basal  ends  of  the  epibranchials 
are  toothed  patches,  similar  in  appearance  to  the  surface  of  the  lower 
pharyngeals. 

SHOULDER  GIRDLE. 

The  hypocoracoid  arches  away  from  the  clavicle,  leaving  a  large 
opening  between.  The  hypercoracoid  foramen  is  large,  and  through 
the  middle  of  the  bone.  The  four  actinosts  are  in  contact  with  each 
other  for  their  whole  length,  and  all  are  on  the  hypercoracoid  except 
the  lower  one.  The  first  pectoral  ray  works  directly  on  the  hyper- 
coracoid. The  postclavicle  is  a  single  elongate  piece.  The  supra- 
clavicle  is  present.     The  posttemporal  is  widely  forked. 

PELVIC  GIRDLE. 

The  pelvic  girdle  is  thoracic,  wide,  and  of  complex  shape,  deep  and 
compressed  anteriorly.  The  ventral  spine  is  locked  out  by  a  powerful 
twisting  motion,  bringing  in  close  contact  roughened  surfaces,  which 
engage  only  on  closing  the  fin. 

VERTEBRAL   COLUMN   AND   APPENDAGES  OF  VERTICAL   FINS. 

Abdominal  vertebra  11  +  caudal  14  +  hypural  =  26.  The  anterior 
vertebrse  bear  no  ribs  or  intermusculars.  The  first  pair  of  parapophy- 
ses  is  on  the  seventh  vertebra.  The  parapophyses  grow  long  poste- 
riorly and  are  joined  in  pairs,  appearing  almost  identical  with  the 
haemal  spines.  The  slender  ribs  are  joined  to  their  extreme  tips. 
The  pit  in  the  atlas  is  small,  though  larger  than  in  the  other  families. 
The  first  interhjemal  is  scarcely  enlarged.  The  interneural  spines  of 
the  spinous  dorsal  equal  in  number  the  neural  spines  under  them. 
Those  of  the  soft  dorsal  slightly  exceed  them  in  number.  The  inter- 
hsemals  exceed  the  haemal  spines  two  to  one.  The  dorsal  spines  have 
oblique  bases  and  open  obliquely  outward  alternately  to  the  right  and 
left.  The  spines  of  two  vertebrae  anterior  to  the  hypural  assist  in 
supporting  the  caudal  fin. 
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A  NEW  GENUS  AND  TWO  NEW  SPECIES  OF  CRUSTA- 
CEANS OF  THE  FAMILY  ALBUNEID^  FROM  THE  PA- 
CIFIC OCEAN;  WITH  REMARKS  ON  THE  PROBABLE  USE 
OF  THE  ANTENNUL^  IN  ALBUNEA  AND  LEPIDOPA. 


By  JAifES  E.  Benedict, 

Assistant  Curator  of  Marine  Invertebrates, 


During  1889  the  U.  S.  Fish  Commission  steamer  Albatross,  engaged 
in  explorations  off  the  coast  of  California  and  Lower  California,  in  the 
course  of  which  a  considerable  amount  of  zoological  material  was 
obtained.  Among  the  invertebrates  transmitted  to  the  U.  S.  National 
Museum  were  three  specimens  of  an  anomuran  crustacean,  of  an 
undescribed  genus  and  species,  which  are  characterized  below.  I  take 
this  opportunity  to  des<5ribe  also  a  new  species  of  AUmnea,  based  on 
a  single  specimen  obtained  by  Mr.  C.  N.  E.  Eliot  at  Samoa.  It  gives 
me  great  pleasure  to  associate  with  this  species  the  name  of  the  collec- 
tor, a  well-known  officer  of  the  British  diplomatic  service,  and  an 
ardent  student  of  zoology. 

LOPHOMASTIX,  ne>Ar  genus. 

Eye  peduncle  very  slender,  not  articulated  in  the  middle.  Antennse 
without  accessory  joint.  Flagellum  of  antennsB  rather  long,  with  nine 
joints,  each  about  two  and  one-half  times  as  long  as  broad;  joints 
setose.  Antennulae  much  shorter  than  antenna;,  sparsely  setose,  mul- 
tiarticulate.  The  exopod  of  the  outer  maxillipeds  has  a  slender  rib- 
bon-like second  article,  the  distal  end  of  which  bears  a  long  dense  tuft 
of  hair.  The  carpal  and  propodal  joints  of  the  maxillipeds  are  broad, 
the  distal  article  is  very  much  narrower  and  presents  an  elongated 
oval  surface.  The  distal  inner  margin  of  the  merus  is  armed  with  two 
spines. 

Type, — L,  diomedese. 

LOPHOMASTIX  DIOMEDE^,  new  species. 

The  eyestalks  are  slender,  slightly  swollen  at  the  cornea.  The 
basal  article  of  the  antenna  is  broad  and  pectinate;  the  following  joint 
is  about  as  broad  as  long,  while  the  third  is  very  short  and  seems  to  be 
nearly  conate  with  the  penultimate,  which  is  long  and  cylindrical;  the 
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distal  joint  is  cylindrical  and  as  long  as  the  two  preceding;  the  flagellum 
is  composed  of  nine  nearly  equal  segments,  the  outer  ones  of  which 
are  very  slightly  longer. 

The  front  is  armed  with  three  prominent  teeth  with  pectinate  edges. 
The  rostral  tooth  has  concave  edges,  running  back  to  a  point  at  the 
outside  of  the  eyestalk,  where  it  meets  the  inner  edge  of  the  lateral 
tooth,  running  nearly  parallel  to  the  median  line;  this  makes  the  figure 
of  a  broad  W,  the  outer  lines  of  which  are  almost  parallel.  The  outer 
margin  of  the  lateral  teeth  does  not  cut  back  as  far  as  the  inner  mar- 
gin, but  unites  with  the  margin  beyond,  which  ends  in  a  deep  sinus 
formed  b}^  the  forwardl}^  directed  antero-lateral  spine.  The  small 
spines  which  form  the  comb  of  the  frontal  margin  are  more  crowded 
in  the  W ;  the  terminal  spines  of  the  three  frontal  teeth  are  the  largest. 
Outside  of  the  lateral  tooth  the  little  spines  are  more  scattered,  becom- 
ing smaller  near  the  sinus  at  the  antero-lateral  angles.     Behind  the 

gastric  region  there  is  a  deep  bow- 
shaped  groove,  which  extends  nearly  to 
a  ridge  which  runs  from  the  side  upon 
the  branchial  nearly  to  the  gastric  re- 
gion. In  front  of  this  is  a  transverse 
ridge,  with  a  depression  in  front  which 
is  slightly  sigmoid  in  shape.  The  outer 
end  of  this  ridge  ends  in  a  sharp  spine. 
Behind  the  cardiac  area  is  another  im- 
pressed line  of  the  same  shape  as  the 
one  behind  the  gastric  area,  but  with 
more  pronounced  curves  which  extends 
nearly  to  the  sides. 

The  anterior  portion  of  the  larger 
specimen  and  the  greater  part  of  the 
carapace  and  chelipeds  is  well  preserved.  The  abdomen  and  ambu- 
latory feet  are  detached  and  in  bad  condition.  Width  of  carapace 
between  antero-lateral  spines,  13  mm. ;  eyestalks,  3  mm.  long;  distance 
from  the  apex  of  the  rostral  tooth  to  the  posterior  line  of  the  gastric 
area,  10  mm. ;  width  of  the  carapace  of  the  second  specimen  between 
points  of  antero-lateral  teeth,  6  mm. ;  width  of  carapace  of  smallest 
specimen  between  points  of  antero-lateral  teeth,  4  mm. 

The  surface  of  the  gastric  area  is  evenly  and  coarsely  granular  in 
front.  The  posterior  middle  part  has  numerous  short  raised  lines 
clothed  with  short  hair.  The  posterior  portion  of  the  carapace  has 
longer  lines  with  little  depressions  in  front.  These  raised  lines  sup- 
port a  series  of  granules  and  numerous  short  hairs.  The  postero- 
lateral sides  are  armed  with  short,  sharp,  conical  teeth  crowded 
together,  the  points  of  each  of  which  are  directed  forward.  The  hands 
of  the  anterior  feet  are  more  like  those  of  Albunea  and  Lepidopa  than 


FlO.     1.— LOPHOMASTRIX     DIOMEDiE.      a 
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like  Blepharipoda.  The  carpus  and  merus  partake  more  of  the  charac- 
ter of  Blephai'ipoda.  There  is  a  single  spine  on  the  merus  at  the  lower 
outer  angle;  the  anterior  upper  angle  of  the  carpus  is  very  much  like 
that  of  Blepharipoda;  the  movable  finger  of  the  hand  is  more  nearly 
vertical  to  the  axis  of  the  hand  than  in  the  latter  genus.  The  outer 
surface  of  the  hand  has  a  straight  ridge  nmning  from  the  apex  of  the 
immobile  finger  to  the  lower  portion  of  the  articulation  of  the  carpus; 
from  this  point  also  a  ridge  runs  to  the  articulation  of  the  finger  sepa- 
rating the  crest  of  the  hand  by  a  depression.  The  crest  is  coarsely 
granular,  while  the  granules  of  the  outer  surface  are  generally  coarser 
and  more  scattered. 

Three  specimens  were  collected  at  Station  2913  in  26  fathoms,  off 
Cortes  Bank,  California. 

Type.— Ceit.  No.  28774,  U.S.N.M. 

ALBUNEA  ELIOTI,  new  species. 

The  eyestalks  are  subovate,  about  one-fifth  longer  than  broad;  the 
cornea  is  situated  in  a  little  notch  in  the  outer  margin  near  the  extremity. 
The  cornea  in  connection  with  the  stalk  reminds  one  of  the  seed  of 
some  of  the  Legumens.     Irregular  depressed 
lines  run  down  the  stalk  from  the  coraea,  sep- 
arating near  the  middle  and  converging  at  the      ,  x. 
base.    The  inner  margin  is  set  with  bristles        no.  2.-albunea  Euon. 
arranged  in  bunches;  the  white  outline  shows 

between  the  bunches,  giving  it  a  superficial  appearance  of  an  armature 
of  small  teeth.  The  ocular  sinus  has  the  shape  of  a  wide  open  W.  On 
each  side  of  the  sinus  is  a  row  of  seven  teeth;  there  is  no  variation 
between  corresponding  teeth;  the  one  at  the  angle  of  the  sinus  is  broad 
at  the  base;  the  two  following  teeth  are  smaller;  the  largest  teeth  are 
the  fifth  and  sixth,  while  the  fourth  and  seventh  are  intermediate  in 
size.  I 

The  carapace  is  broadest  between  the  spines  of  the  antero-lateral 
angles;  longitudinally,  it  is  very  little  arcuate,  but  transversely,  much 
more  so.  The  transverse  rugose  lines  are  numerous  and  strong;  they 
show  the  remains  of  numerous  bristles. 

This  species  is  probably  nearly  related  to  A.  mic7vps  Miers.  Length 
of  the  carapace,  about  16  mm. ;  breadth,  18  nun. ;  length  of  eyestalks, 
2  mm.;  breadth,  1.6  mm. 

Described  from  a  single  female  from  Samoa  which  unfortunately 
lacks  the  anterior  and  some  of  the  ambulatory  feet.  Collected  by 
Mr.  C.  N.  E.  Eliot,  for  whom  it  is  named. 

Tyj>e.—CBt.  No.  26169,  U.S.N.M. 
Proc.  N.  M.  vol.  xxvii— 03 44 
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NOTE   OX   THE    PROBABLE    USE    OF   THE   ANTENNUL.E   JX   ALBl'XEA 

AND  LEPIIX)PA. 

The  great  length  of  the  anteniiula?  in  Albunea  and  Lepidopa  led  to 
a  rather  interesting  experiment   to  ascertain  as  far  as  possible  the 

special  use  of  organs  so  extraordinarily 
developed  and  so  different  from  those  in 
other  Decapod  Crustacea. 

In  the  first  place  it  must  be  borne  in 
mind  that  the  antennulae  in  Albunea  are 
from  two  to  three  times  the  length  of 
the  carapace,  while  in  Lepidopa  they  are 
often  live  times  as  long.  An  examina- 
tion shows  that  the  lateral  motion  is 
slight  while  the  motion  in  the  other  di- 
rection is  ver}'  free  and  strong,  the  fla- 
gellum  easily  changing  from  a  direction 
vertical  to  the  carapace  to  an  opposite 
direction,  or  through  an  arc  of  more  than 
180  degrees.  This  motion  is  provided 
for  ])y  the  peduncles,  which  are  com- 
pressed, presenting  an  edge  to  the  sand 
in  one  direction  and  a  relativel}^  broad 
and  flattened  surface  in  the  other.  The 
flagelli  are  very  stiff,  the  outer  one-thiixi 
only  acting  as  a  true  leash. 

The  experiment,  if  so  it  can  be  called, 
consisted  in  placing  an  alcoholic  speci- 
men of  Albunea  in  a  nearly  vertical 
position  in  clean  white  sand,  until  only 
the  cornea  and  the  antennulae  were  ex- 
posed. In  this  natural  position  the 
antennula?  seemed  to  lie  upon  the  surface 
of  the  sand  nearly  perpendicular  to  the 
lower  surface  of  the  specimen.  Alcohol 
was  then  added  in  sufficient  quantity  to 
cover  the  specimen,  when  it  was  noticed 
that  the  sand  was  held  back  from  the 
mouth  parts  by  the  numerous  stiff  hairs, 
the  hair  along  the  flagelli  preventing  its 
washing  in  between  them.  These  seemed 
to  be  placed  there  for  that  puipose,  for, 
arranged  in  two  rows  at  nearly  right 
angles  to  each  other,  the  angle  so  formed  opposes  the  open  angle  of  the 
other  flagellum.  The  hairs  are  longer  near  the  base,  l)ecoming  short 
near  the  more  flexible  outer  ends.     The  result  of  this  arrangement  is 
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Fig.  3.— ALBINEA  (.IBBEHfl,  PARTIALLY 
roVERED  WITH  HAND.  (MICH  EN- 
LARGED.) 
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that  near  the  peduncles  the  hairs  protect  the  passage  from  every  side, 
while  beyond  the  flagelli  form  the  long  leaders  of  this  natural  weir. 
It  is  evident  that  particles  can  be  gently  guided  along  between  the 
leaders  until  within  range  of  the  mouth  part  or  the  hands.  Anothei 
factor  which  may  assist  in  keeping  the  region  about  the  mouth  partn 
free  from  sand,  is  the  flow  of  water  from  the  branchial  chambers. 

Placed  in  the  sand  in  this  position  facing  the  beach,  the  antennulte 
could  readily  guide  any  of  the  little  synaptas,  woims,  or  small  Crus- 
tacea washed  up  by  the  waves  and  brought  bai*k  by  the  receding  water, 
and  BS  the  wave  advances  it  would  not  be  at  all  impossible  for  the 
antennulft^  to  be  reversed  and  so  add  to  its  chances  by  working  the 
advancing  wave.  But  this  may  not  be  the  only  way  the  antennulte 
can  he  used,  for  if  the  animal  backed  into  the  sand  the  antennulte 
would  be  placed  together,  and  here  again  the  bristles  would  be  effective 
in  keeping  a  passage  between  them  free  from  sand,  and  synaptas, 
worms,  etc.,  moving  in  the  sand  would  find  it  easy  to  enter  the  pas- 
sage while  egress  at  the  sides  would  be  impeded  by  the  hairs  l)acked 
with  sand. 

ALBUNEA    GIBBESII    Stimpson. 

AUninen  gihbfsii  Stimpson,  Ann.  Lyo.  Nat.  Hist.  New  York,  VII,  1862,  p.  78,  pi.  i, 
fig.  6.— MiERs,  Journ.  Linn.  Soc.  Lond.,  XIV,  1879,  p.  329. 

Several  specimens  of  this  species  are  in  the  collection  from  Key 
West,  Florida.     One  fine  specimen  was  taken  at  Santa  Rosa  Island, 
off      Pensacola,       Florida, 
IY\  where  it  was  taken  in  com-  /TV 

jM^^jJ\^^^^Ki^^>^^^^Kk        jmny  with  A,  ootyopthalma,         iitiM^ir-'MVianiUi 

<,'•****..-*.— .'^''-  TViA  AVAvj  r»Rn  x\€\i  V»f»  rplipH  * 


The  eyes  c*an  not  be  relied 
F,«.  <.-A,3,^,^  o,BB»n.      ^„    ^    distinguish    gihbenU    '""o^^^.'^fr'^r^- 

from  oxyopthalvia.  The 
terminal  segment  of  the  abdomen  of  A,  giUbeml  is  "  narrow  and  acumi- 
nate at  its  extremity,  forming  a  long,  narrow  projection,''  as  described 
and  figured  by  Dr.  Stimpson.  The  dactyles  of  the  second  and  third 
pair  of  feet  differ  in  having  a  wider  projection  than  in  the  relai^ed 
species. 
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A  NEW  SPECIES  OF  ARGULUS,  WITH  A  MORE  COMPLETE 
ACCOUNT  OF  TWO  SPECIES  ALREADY  DESCRIBED. 


By  Charles  Branch  Wilsox, 

Department  of  Biology ^  State  Normal  School y  WeMfield,  Ma^, 


In  a  paper  already  published  in  these  Proceedings"  four  new  species 
of  Argulus  were  described.  But  the  diagnosis  of  each  was  necessarily 
very  brief  and  only  specific  differences  could  be  noted.  Such  accounts 
answer  very  well  for  preserved  material,  and  may  be  allowed  to  stand 
until  further  information  is  obtained  from  a  study  of  living  specimens. 
But  as  soon  as  such  information  is  obtained  it  becomes  expedient  to 
give  a  more  detailed  description  together  with  as  much  of  the  habits 
and  mode  of  life  as  may  be  of  value. 

SOch  an  attempt  has  been  made  in  the  present  paper  upon  two  of 
the  species  previously  described,  A.  amrr-leanus  and  A,  versicolor^  the 
only  ones  which  have  been  obtained  alive.  In  addition  a  diagnosis  is 
given  of  a  third  species  which  proves  to  be  new. 

ARGULUS  AMERICANUS  Wilson. 

Arffultis  americanus  Wilson,  PrtK*.  U.  S.  Nat.  Mus.,  XXV,  p.  718. 

Much  of  the  anatomy  of  this  interesting  species  has  already  been 
given  in  the  paper  referred  to,  but  it  was  disconnected  and  min- 
gled with  that  of  many  other  species.  It  is  here  gathered  together 
and  completed  and  suppkmented  by  an  account  of  the  development. 

The  species  was  obtained  by  Prof.  Jacob  Reighard  at  Ann  Arbor, 
Michigan,  from  some  Am!a  calva  kept  in  aquaria  and  was  sent  to  the 
author  in  the  winter  of  1901-2.  It  was  diagnosed  as  a  new  species 
and  described  supposedly  for  the  first  time. 

But  shortly  afterwards  a  manuscript  upon  The  Vermine  and  Crus- 
tacean Parasites  of  Fresh-Water  Fishes,  by  Dr.  R.  R.  Gurley,  was 
sent  to  the  author  from  the  U.  S.  Fish  Commission.  This  manuscript 
was  evidently  prepared  with  considerable  care  and  labor  about  ten 
years  ago,  but  has  never  been  published. 

In  it  are  included  two  new  species  of  Argulus,  one  of  which  is  evi- 
dently the  same  as  A,  americanus,  since  it  corresponds  in  every  detail. 

«Proc.  IT.  S.  Nat.  Mus.,  XXV,  pp.  635-742. 
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The  account  also  includes  a  partial  description  of  the  eggs  and  larva\ 
and  it  is  unfortunate  that  the  manuscript  name  could  not  have  been 
given  to  the  species,  since  this  description  so  far  antedates  that  of  the 
author. 

In  the  present  account  acknowledgment  has  been  made  of  such  fa<,*ts 
as  have  been  taken  from  Dr.  Gurlev's  manuscript. 

At  present  this  species  has  been  found  only  upon  the  dog-fish,  Amia 
calva.  Professor  Reighard  writes  that  it  is  found  over  the  outside  of 
the  fish  generally,  the  larger  number  on  the  anterior  pail  of  the  body 
and  the  head,  but  some  on  the  fins.  They  are  most  numerous  on  the 
ventral  side  of  the  body  in  front  of  the  pelvic  fins.  They  are  never 
found  on  the  gills  or  anywhere  else  internally.  They  are  not  notice- 
able until  the  fish  have  l)een  for  some  time  in  the  aquarium. 

This  is  one  of  the  largest  of  the  American  fresh -water  species  and 
is  the  best  of  any  the  author  has  seen  for  purposes  of  study,  since  it  is 
particularly  transparent  when  alive  and  also  when  cleared  in  clove  oil. 
There  is  no  difficulty  in  making  out  all  the  details  of  the  internal 
anatomy  even  to  the  nervous  system  and  its  connections. 

It  is  pale  brownish  white  in  color,  sparsely  covered  on  the  dorsal 
and  ventral  surfaces  with  small  pigment  spots  of  a  reddish  hue.^  In 
all  the  living  specimens  seen  by  the  author  there  were  eight  faint  red- 
dish bars  running  transversely  across  the  dorsal  surface.  Gurley, 
however,  says: 

The  ground  color  is  faint  grayish  or  grayish  green.  The  most  conspicuous  mark- 
mgs  are  the  rose  to  purplish  re<i  bars,  which  are  most  distinct  marginally  where  they 
form  well-defined  spots. 

Probably  the  color  as  well  as  the  distinctness  of  the  bars  varies  con- 
siderably in  different  lots  of  individuals. 

The  dorsal  surface  of  the  ovary  and  semen  receptacles  in  the  female 
and  the  abdomen  of  the  male  in  the  vicinity  of  the  testes  are  heavily 
pigmented  with  circular  spots  of  a  rich  dark  brown.  The  structural 
details  are  as  follows: 

General  form. — Dorsal  mirfa^e, — The  carapace  is  obovate  and 
fully  as  wide  as  and  often  wider  than  long;  the  antero-lateral  sinuses 
are  distinct,  leaving  a  well-defined  frontal  lobe  which,  however,  does 
not  project  very  far,  since  it  is  flattened  anteriorly.  The  posterior 
sinus  is  narrow  and  about  one-third  the  entire  length  of  the  carapace, 
and  is  squarely  truncated  at  its  base.  Its  sides  converge  rapidly  in 
passing  backward  so  that  the  broadly  rounded  lobes  of  the  carapace 
overlap  considerably  at  their  tips  (fig.  1). 

The  sutures  dividing  the  carapace  into  its  respective  areas  are  char- 
acteristically arranged.  The  two  central  longitudinal  ribs  (r)  are  fairly 
close  together  for  such  a  broad  carapace  and  are  almost  parallel  except 
at  their  anterior  ends.  The  horseshoe  suture  {hs,)  separating  the 
cephalic  from  the  other  areas  is  comparatively  short  and  narrow. 
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This  makes  the  lateral  areas  wide  anteriorly  and  leaves  a  thoracic 
area  (/)  posterior  to  the  suture  which  is  actually  longer  than  it  is 
wide,  a  condition  rarely  found  among  the  Argulidae.  From  the  sides 
of  the  horseshoe  suture  near  its  anterior  ends  a  well-defined  secondary 
suture  {MS)  extends  backward  on  either  side  in  a  broad  outward  sweep 
through  the  center  of  the  lateral  area  nearly  parallel  with  the  margin 
of  the  carapace.  These  sutures  divide  each  lateral  area  into  an  outer 
and  an  inner  portion,  the  former  of  which  can  be  flexed  on  the  latter, 


I  2  4m  m. 

Fio.  1.— Dorsal  view  op  male  ARorLrs  americanus. 

thereby  greatly  increasing  the  mobility  of  the  carapace.  The  free 
thorax  is  entirely  concealed  beneath  the  overlapping  lobes  of  the  cara- 
pace which  also  cover  the  anterior  third  of  the  abdomen,  giving  this 
argulid  a  very  compact  appearance  in  dorsal  view.  The  abdomen  is 
broadly  triangular,  one-half  wider  than  long,  with  all  its  angles  well 
rounded.  The  lateral  margins  project  forward  slightly,  suggesting  a 
heart  shape.  The  anal  sinus  is  triangular,  cut  less  than  a  third  the 
length  of  the  abdomen  and  carries  the  anal  papillae  upon  its  lateral 
margins  close  to  the  tips  of  the  lobes.  The  papillse  are  somewhat 
club-shaped,  rather  short  and  blunt,  and  each  is  tipped  with  three 
8et«e  of  medium  length. 
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Ventral  surface  (fig.  2).— The  frontal  lobe  is  plainly  divided  into  an 
anterior  and  posterior  portion  by  a  line  parallel  with  the  edg^e  of  the 
carapace  except  at  either  end  where  it  cunes  around  abruptly  to  the 
base  of  the  antennae.  From  the  center  of  this  line  there  projects 
backward  into  the  posterior  portion  a  triangular  area  (the  post-frontal 
triangle)  whose  ventral  surface  is  on  the  same  level  as  the  rest  of  the 
carapace.  But  the  remainder  of  the  posterior  portion  on  either  side 
of  the  triangle  is  hollowed  out  for  the  antennae.  The  ventral  surface 
of  the  triangle,  the  anterior  rim,  and  the  anterior  half  of  the  lateral 


I  2  3  4mm. 

Fig.  2.— Ventral  view  of  female  AROiTLrH  americani'8. 

areas  are  thickly  covered  with  shai*p  triangular  spines  of  considerable 
size,  which  must  hold  the  creature  very  firmly  on  its  host. 

Anteunse  (fig.  3). — These  are  small  but  well  armed  with  stout  hooks 
and  spines. 

The  proximal  portion  of  the  basal  joint  of  the  first  pair  carries  two 
stout  spines  on  its  inner  border,  the  posterior  of  which  is  strongly 
curved  backward.  The  distal  portion  of  this  joint  has  the  usual  hoolw 
on  the  outer  and  anterior  margins  and  two  spines  upon  its  posterior 
margin,  one  of  which  is  long  and  stout,  while  the  other  is  very  slender. 
The  terminal  portion  of  this  antenna  is  two-jointed  and  projects  con- 
sidei-ably  beyond  the  basal  portion.  The  second  antennae  are  four- 
jointed,  and  each  carries  two  large  triangular  spines  on  its  inner 
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margin  and  a  smaller  and  sharper  one  on  the  posterior  margin  of  its 
basal  joint.  The  latter  is  reenforced  by  seveml  setse.  All  these  hooks 
and  spines  are  of  a  rich  yellow  color. 

J?i/ej^, — These  are  small,  made  up  of 
numerous  facets,  and  quite  widely  sepa- 
rated. 


Fig.  4— Mouth  parts  of  arovlus  americanus.    /, 

LOWER     lip;     Ip,    LABIAL    PALP;    wrf,    MANDIBLES; 
mx.  MAXILLiK;  r,  CHITIN   RIBS. 


Fig.  3.— Antenn*  of  female  argulus 
americanus. 

Mouth  (fig.  4). — This  organ 
has  a  peculiar,  almost  trape- 
zoidal, form,  and  its  lateral 
margins  are  strongly  serrated. 
The  lower  lip  (/)  has  a  sharper 
curve  than  in  A.  foliaceiis  and 
the  labial  palps  (Ij?)  are  rela- 
ti  vely  smaller.  But  the  great- 
est diflFerence  is  in  the  mandi- 
bles (md);  instead  of  being 
broadly  sickle-shaped,  with 
teeth  along  the  inner  margin 
only,  they  are  widened  into  a  spatula  form,  with  long  and  sharp  teeth 
on  both  the  inner  and  outer  margins  and  around  the  end,  twelve  or 
fifteen  of  them  in  all.  The  maxillse  (mx)  are  also  much  stouter  than 
m  foUdceua^  but  the  single  tooth  at  the  tip  is  shorter  and  blunter.  As 
a  whole  the  proboscis  is  only 

slightly    club-shaped    and    is  ^A0iU|lllli^^ 

rather  smaller  than  would  be       ^^^^  ^""""Sii 

expected  on  so  large  an  Argu-      1^^         I  V  fi  I 

lus.  The  chitin  framework, 
while  agreeing  in  its  general 
make-up  with  that  oifoliacem^ 
differs  in  several  details.  The 
longitudinal  ribs  (r)  are  not 
forked  at  their  distal  ends,  and 
the  transverse  ribs  are  less 
complicated. 

An  terioi'  m  axUlipeck.  — These 
are  small,  not  more  than  one-sixth  the  width  of  the  carapace,  and  close 
together.  The  shape  of  the  chitinous  rods  which  support  the  mem- 
branous edge  and  the  aiTangement  of  the  fringe  are  peculiar.     There 
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are  two  concentric  rows  of  the  rods,  the  inner  about  twice  the  length  of 
the  outer,  while  outside  of  the  latter  is  a  wide  free  margin  (fig.  5). 
The  rods  in  both  rows  are  shaped  like  the  letter  J  when  viewed  from 

the  inside,  the  bases  of 
those  in  the  outer  row 
articulating  with  the  tips 
of  those  in  the  inner  row. 
Around  the  edge  of  the 
merabitine  is  a  fringe  of 
elongated   finger-like    pa- 


FiG.  6.— Posterior  maxilupkds  arouu'r  amebicantts. 


pillae,  each  teiininated  bj 
three  or  four  slender  hairs. 

PoBterwr  maxillipeds  (fig.  6). — ^These  are  small  but  well  armed.  Of 
the  five  joints,  the  three  tenninal  ones  are  much  smaller  than  the  two 
basal  ones.  The  basal  plate  has  an  elongated  triangular  form  aod 
carries  upon  its  posterior  margin  three 
teeth  so  wide  and  so  squarely  truncated 
as  to  be  plates  rather  than  teeth,  as  is 
also  the  case  in  A.  catostmni.  The  plates 
are  reenforced  by  a  pair  of  stout,  blunt 
spines  near  the  median  line  just  behind 
the  mouth.  The  papillated  area  is  small, 
but  has  a  bunch  of  long  and  sharp  setae 
on  its  posterior  margin;  the  remainder 
of  its  surface  and  the  entire  ventral  sur- 
face of  the  four  terminal  joints  are  cov- 
ered with  short,  stiff  hairs,  each  with  a 
swollen  base. 

The  terminal  joint  ends  in  three  small, 
rather  blunt  claws  of  about  the  same  size, 
arranged  in  a  broken  row  anteriorly, 
while  opposed  to  them  posteriori}^  is  a 
short,  rounded  papilla  or  thumb. 

Swininung  legs, — These  are  long  and 
slender,  projecting  well  beyond  the  edge 
of  the  carapace,  the  two  anterior  pairs  with 
recurved  flagella.  The  basal  lobes  on  the 
posterior  pair  are  large  and  boot-shaped, 
with  a  distinct  heel.  They  are  fringed 
along  the  posterior  margin  with  a  row  of 
plumose  setae,  and  the  toe  of  the  boot  car- 
ries two  much  longer  setae,  also  plumose. 

Tactile  papilla, — These,  for  ovipositing,  are  large,  long,  and  quite 
widel}^  flaring  in  the  female,  but  reduced  to  mere  stumps  in  the  male. 

Circulation, — This,  while  agreeing  with  that  in  other  species,  differe 
markedly  in  the  structure  and  working  of  the  heart /tig.  IJ^.  This  is 
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Fig.  7.— Doesal  view  or  thb  heart 

OF  AROULFS  AMERICANVS  (DIAGBAK- 
MATIC).  a,  PAIRED  LATERAL  OPEN- 
INGS; 6.  ANTERIOR  OPENING  OF  AORTA; 

c,  anterior:  d,  posterior  venthi 

OPENING. 
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of  the  usual  shape,  hut    has  only  live  openings  instead   of   six,  the 
ventral  one  consisting  of  a  single  longitudinal  slit. 


Fl«.  8.— SiDK  VIEW  OF  TlIK  HEART  OF  ARGVU^  AMERICAM'S   (DIAORAMMATir).      FOR  1,ETTERJN«J  KEE 

FIO.  7. 

All  the  hlood  enters  through  the  lateral  valved  openings  (</);  a  part 
of  it  passes  out  of  the  aorta  (h)  anteriprly  and  another  part  out  of  the 


Fl«.  9.--THR  NERVOrs  SYSTEM  OP  AROrUK  AMERICAXI'S. 

posterior  median  aperture  (d);  each  of  these  streams  follows  the  usual 
course  (fig.  8),  but  the  greater  bulk  turns  downward  and  passes  out  of 
the  ventral  median  slit  (c).  Digitized  by  V^OOqIc 
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This  stream  pours  around  the  intestine  and  separates  naturally  into 
two  side  streams  running  forward  past  the  bases  of  the  swimming  leg> 
and  sending  out  lateral  streams  into  each  of  them,  finally  joining  the 
anterior  streams  from  the  aorta  under  the  brain.  On  its  return  the 
blood  percolates  through  the  lateral  sinuses  of  the  carapace  and,  join- 
ing the  streams  from  the  borders  of  the  abdomen,  enters  the  openings 
at  the  sides  of  the  triangular  base  of  the  heart. 

Nervous  system  (fig,  9). — This  consists  of  a  dorsal  brain  and  a  ventral 
chain  of  six  ganglia.     The  brain  is  rather  small,  but  well  pigmented. 


Fio.  10.— Sexual  organs  op  female  aroulus  americants.    o.  ovary;  o.  r.,  oviduct;  #.p..enicf 

PAPILL*:  *«.  r.,  SEMEN  RECEPTACLE;  t.  p.,  TACTILE  PAPILLA  AT  THE  OPENINGS  OP  THE  OVIDCa. 

SO  as  to  be  prominent  by  conti^ast  with  the  light-colored  carapace.  Its 
ventral  portion  extends  quite  a  distance  in  front  of  the  pigmented 
dorsal  portion  and  is  nearl}'^  three  times  as  wide.  From  the  anterior 
border  of  this  ventral  portion  a  pair  of  nerves  extend  forward  to  the 
anterior  antennae.  Another  pair  arise  from  about  the  center  of  the 
lateral  borders  and  lead  to  the  posterior  antennae.  These  two  pu'i^ 
are  the  only  cranial  nerves.  The  ventral  ganglia  diminish  in  size 
rapidly;  they  are  distinctly  lobed  along  the  sides,  but  fused  through 
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the  center.  Each  of  the  five  anterior  ones  gives  oflf  a  single  pair  of 
nerves,  while  the  sixth  and  last  one  gives  off  two  pairs.  The  nerves 
from  the  first  ganglion,  which  is  considerably  the  largest  of  the  six, 
go  to  the  sucking  disks;  a  branch  arises  from  this  nerve  very  soon 
after  it  leaves  the  ganglion  and  passes  forward  to  the  mouth  parts. 
The  nerves  from  the  second  ganglion  are  a  little  larger  than  any  of 
the  others,  which  is  fully  accounted  for  when  it  is  found  that  they 
quickly  divide,  one  large  branch  going  to  the  second  maxillipeds  and 
the  other  innervating  the  lateral  areas  of  the  carapace. 

The  nerves  from  the  third,  fourth,  and  fifth  ganglia  and  the  firat 
pair  from  the  sixth  ganglion  supply  the  swimming  legs  in  order  on 
either  side.  The  last  pair  of  nerves  which  are  given  off  from  the  pos- 
terior border  of  the  sixth  ganglion  innervate  the  reproductive  organs. 

Reproductive  organs  (fig.  10). — ^These  are  beautifully  typical  and  can 


Fig.  11.— Semen  rbceptacleh  and  papill*   of  argulvs  americanus  female  under  greater 
enlargement,    b.l.,  basal  lobe8  of  posterior  lfxj8;  8.  d.,  ducts  leading  from  the  rfxtep- 

TACLES  TO  THE  PAPILLJ!;  «.  p.  SEMEN  PAPILLJI;  /«.  r.,  SEMEN  RECEPTACLta;  t.  p.,  TACTILE  PAPILLiB. 

be  plainly  seen  through  the  outer  covering,  even  in  preserved  and 
mounted  specimens.  In  the  female  the  semen  receptacles  («.  ?•.,  fig.  11) 
are  large  and  close  together;  the  semen  papillae  {s,p,)  are  also  large  and 
the  hardened  chitinous  tip  of  the  duct  which  leads  to  them  from  the 
receptacles  projects  forward  rather  than  inward  toward  its  fellow  on 
the  other  side.  In  the  figure  the  tactile  papillae  {t.  p.)  used  for  ovi- 
positing are  much  smaller  than  the  average,  and  the  specimen  was 
selected  for  this  reason,  since  these  papillae  would  conceal  the  under- 
lying organs  as  little  as  possible. 

The  relative  size  shown  in  the  full-length  figure  of  the  female  (fig.  2) 
is  nearer  the  average. 

In  the  male  the  essential  organs  (fig.  12)  are  quite  typical,  but  the 
accessory  organs  surpass  those  of  any  species  so  far  examined.     In 
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addition  to  the  regular  peg  and  semen  receptacle  on  the  fourth  and 
third  legs,  respectively,  we  find  on  the  anterior  surface  of  the  third 
leg  a  long  club-shaped  projection,  which  arises  from  the  outer  end  of 
the  basal  joint  and  projects  diagonally  forward  and  outward  past  the 
distal  basipod  joint  and  far  out  on  the  exopod  (fig.  13).  Its  surface  is 
smooth  and  even  and  it  seems  to  be  tactile  in  function.  There  is 
another  conical  projection,  a  trifle  smaller,  on  the  posterior  surface 


Fio.  12.— Sexual  organs  of  male  ARorLFB  AXERiOANrs.    b.  c,  blixd  capsule:  e.  d.,  ejactlatoiy 

duct;  9.  v.,  SEMEN   VISICLE;  L,  TESTES;  r.  d.,  VA8  DEFERENS;   r.  t.,  VA8  EFFEBENS. 

of  the  preceding  pair  of  legs,  exactly  opposite  the  one  just  described. 
This  also  has  a  smooth  surface  and  a  probable  tactile  function.  To 
increase  this  probability  both  projections  are  well  innervated  and  their 
surfaces  are  plentifully  covered  with  short  set«.  There  are  also  small 
projections,  varying  considerably  in  diflferent  individuals,  upon  the 
opposite  surfaces  of  the  same  joints  as  bear  the  large  one5. 
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Eggs  and  development. — Gurley,  in  the  manuscript  already  referred 
to,  has  given  an  outline  of  development,  with  a  description  of  the  larva. 
But, again,  the  present  author  had  obtained  ripe  females  from  Professor 
Reighard  at  Ann  Arbor,  Michigan,  and  had  successfully  reared  the 
larv'je  before  Gurley 's  manuscript  was 
placed  in  his  hands.  It  is  a  pleasure 
to  find  that  these  two  accounts  agree  in 
erery  detail. 

The  eggs  are  laid  in  single  rows  (fig. 
U),  exactly  as  those  of  A,  megalops^ 
aod  not  at  all  resembling  either  A. 
fdlacem  or  A.  cato8i<ynn.  But  the 
eggs  themselves  are  more  like  those  of 
A,  (vtmtcmi  than  of  any  other  species 
whose  eggs  are  known. 

They  are  ari'anged  end  to  end,  the 
heads  all  pointing  in  one  direction,  but 
with  every  third  or  fourth  one  re- 
versed. The  jelly  in  which  they  are 
enveloped,  on  hardening  in  the  water, 
assumes  an  appearance  very  similar  to 
that  on  the  ^^^s  of  A.  catostomi — that  is,  it  is  raised  into  ridges  run- 
ning lengthwise  of  the  egg,  each  ridge  composed  of  a  row  of  club- 
shaped  papillae  standing  out  at  right  angles  to  the  surface  of  the  egg 
(fig.  15).  There  are  about  six  of  these  rows  on  the  free  surface  of  the 
eggs,  including  those  along  the  sides  where  the  eggs  are  attached  to 


Flo.  13.— Posterior  legs  and  abdomen 

OF  ARGULl'S  AMERICANUS. 


r 


fto.  14.— Micro-photograph  of  ego  string  of  aroulus  americanus,  showing  the  jelly  pro- 
tuberances AND  the  LAEVjE  PARTIALLY  DEVELOPED. 

the  surface  on  which  they  are  laid.     The  rows  coalesce  at  the  ends  and 
are  most  widely  separated  at  the  center. 

In  addition  to  these  crenated  ridges  there  are  also  a  few  large  scat- 
tered masses  of  jelly,  some  of  which  are  nearly  two-thirds  as  large  as 
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the  entire  egg.  They  also  stand  out  nearly  at  right  angles  to  the  sur- 
face of  the  egg,  and  while  they  are  really  attached  at  random,  yet 
there  is  an  average  of  about  one  on  either  side  of  each  egg  in  the  row, 
so  that,  viewed  as  a  whole,  they  are  at  fairly  regular  intervals.  This 
feature  is  suflScient  to  distinguish  the  eggs  at  once  from  any  others 
that  are  known. 

The  eggs  are  small,  measuring  0.376  by  0.276  mm.  exclusive  of  the 
jelly,  light  yellow  in  color  and  quite  clear  when  first  laid.  But  they 
speedily  turn  darker  in  color  and  become  opaque  within  the  first  two 


FlO.   15.— An    ego  op  AROULUS  AMERICANVa  APPROACHINQ   MATURITY.      THK    rULLY    FORMED    LARVA 
CAN  BE  SEEN  THROUGH  THE  JELLY  ENVELOPE. 

days.  Toward  the  middle  of  the  second  week,  about  the  tenth  day, 
the  eyes  appear  as  two  jet  black  large-sized  spots  near  one  end  of  the 
egg.  These  spots  are  elliptical  in  shape,  with  their  longer  diameters 
inclined  toward  the  central  axis  of  the  egg^  which  is  also  that  of  the 
embr^^o. 

The  egg  now  begins  to  clear  and  becomes  more  and  more  trans- 
parent up  to  the  time  of  hatching.  Through  the  membranes  and  the 
jelly  can  be  seen  the  outline  of  the  embryo's  body  and  appendages. 
These  can  not  be  distinguished  as  plainly  as  in  rnegahips^  for  many 
reasons.  The  jelly  covering  the  egg  is  not  as  transparent  as  in 
megalopn  and  the  papillae  render  it  still  more  opaque.  Again,  the 
partial  development  of  the  appendages  renders  it  possible  to  pack  the- 
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embryo  in  a  much  smaller  space,  with  a  resultant  confusion  of  the 
parts. 

Such  close  packing  explains,  furthermore,  the  small  size  of  the  egg, 
and  we  are  forced  again  to  the  conclusion  that  the  size  of  a  copepod's 
egg  has  very  little  to  do  with  the  size  of  the  adult  female.     It  is, 


Fio.  16.— Newly  hatched  larva  op  ABorLrs  americani's. 

rather,  dependent  upon  the  length  of  time  the  embryo  is  to  remain 
within  the  ^g^  and  the  degree  of  development  it  is  to  attain  before 
hatching.  An  adult  nmerlcanus  is  much  larger  than  a  megal<>j)s^  and 
yet  the  eggs  of  the  two  are  about  the  same  size.  This  is  explained  by 
the  fact  that  the  megalojw  larva  spends  sixty  days  or  more  inside  the 
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egg^  and  comes  forth  a  miniature  adult,  while  the  americanus  larva 
spends  only  sixteen  or  seventeen  days  in  the  egg  and  comes  forth  in  a 
typical  Cyclops  stage  to  undergo  many  subsequent  transformations 
before  reaching  the  adult  form. 

The  temperature  of  the  aquarium  was  about  72^  F.,  or  a  few 
degrees  warmer  than  our  fresh-water  ponds  during  the  summer 
season.  The  eggs  which  were  laid  June  8  began  to  hatch  the  25th,  a 
period  of  only  seventeen  days,  about  half  the  length  of  time  required 
by  the  eggs  of  A.  foUdcemi  and  catostomi  and  onl}^  one-fifth  of  that 
required  by  A,  stizmtethii  and  megalops. 
The   newly  hatc^hed  larvie  (fig.   16)  are  not  as   livel}'  as   those   of 

megalops^  which  would  be  ex- 
pected from  the  fact  that  they 
are  not  provided  with  as  good 
organs  of  locomotion,  but  they 
are  also  more  sluggish  than  the 
caUmtrniii  larvae,  which  have  ex- 
actly the  same  structure.  Fur- 
theimore,  when  first  hatched 
they  stick  to  the  bottom  of  the 
dish  and  do  not  swim  up  and 
toward  the  light  until  the  third 
or  fourth  day.  And  when  they 
do  get  up  to  the  surface  they 
prove  to  be  negatively  helio- 
tropic,  in  shari>  contrast  with  all 
the  other  Argulus  larva?  thus  far 
studied,  which  are  positively 
heliotropic  to  a  very  marked 
degree. 

Owing  both  to  the  position  and 
in<'omplete  development  of  the 
temporary  loc»omotor  organs,  the 
motion  of  these  nauplii  is  jerky 
and  cy clops-like.  They  are  not 
as  transparent  as  the  other  larva>  and  do  not  furnish  as  favorable 
objects  for  study,  owing  to  the  presence  of  a  large  area  of  rust-colored 
pigment  over  the  stomach  and  anterior  intestine  which  hides  much  of 
the  internal  anatomy. 

In  general  shape  they  are  short  and  broad,  the  carapace  being  well 
rounded  anteriorly,  with  a  broad  and  shallow  posterior  sinus,  while  the 
free  thorax  and  abdomen  form  a  broad  triangle,  relatively  shorter 
than  that  oifoliaeem  and  catostomi  Around  the  anterior  margin  of 
the  carapace  can  be  seen  large  tactile  hairs  similar  to  those  found 
upon  other  species.  But  they  are  much  fewer  in  number  and  more 
scattered  than  in  intgalopH^  and  the  intervening  cilia  aj-e  A'er^ minute 


Fig.  17.— Free  thorax  and  abdomen  of  ARorLrs 

AMERICAN rS   LARVA. 
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and  situated  not  at  the  very  margin^  but  a  little  way  back  on  the 
venti-al  surface. 

The  first  free  segment  of  the  thorax  (fig.  17)  is  about  half  the  width 
of  the  carapace,  while  the  succeeding  segments  diminish  rapidly  in 
size.  The  abdomen  is  about  the  same  width  as  the  last  thorax  segment^ 
is  well  rounded  at  the  sides,  and  terminates  posteriorly  in  a  pair  of  anal 
papillae  which  are  large,  almost  spherical  in  shape,  and  tipped  with  three 
long,  sharp  spines. 

The  first  antennsB  (fig.  18)  are  three  jointed,  as  in  other  species,  but 
the  basal  joint  is  relatively  much  smaller;  in  fact,  it  is  but  a  trifle  larger 
than  the  two  spherical 
terminal  joints,  but  is 
armed  with  the  usual  stout 
sickle-shaped  hook.  The 
bristles  and  spines  on 
these  terminal  joints  are 
rather  more  numerous 
than  in  other  species. 

The  second  antennae  are 
modified  into  locomotor  organs,  and  both  in  the  segments  and  in  the 
number  and  arrangement  of  the  long  plumose  rowing  seta3  they  are 
exactly  like  those  of  foliaeeiis  and  catmUmd  nauplii.  The  temporary 
mandibular  palps  are  also  like  those  of  the  species  just  named,  but  are 
attached  somewhat  farther  forward  relative  to  the  other  mouth  parts. 


Fig.  18.— First  antenn*  op  the  newly  hatched  labva  of 
AROrLVS  amkricanus. 


Fio.  19.— Anterior  maxilupei>  of  the  newly  hatched  ARouLrs  americantts. 

The  anterior  maxillipeds  (fig.  19)  are  stout,  four  jointed,  and  termi- 
nate in  the  usual  pair  of  sickle-shaped  hooks,  the  ventral  one  of  which 
is  barbed.  The  basal  ioint  of  these  appendages  is  very  stout,  and  in 
its  interior  can  be  seen  the  group  of  large  cells  which  are  to  form  the 
sucking  disks  in  later  development. 

The  posterior  maxillipeds  (fig.  20)  are  much  smaller,  five  jointed, 
and  very  rough  on  their  venti'al  surface,  while  the  outer  border  of 
every  joint  is  armed  with  one  and  often  two  or  more  sharp  spines. 

These  appendages  terminate  in  two  small  but  stout  claws  capable  of 
independent  motion  and  a  conical  papilla  tipped  with  two  short  spines. 
The  basal  joint  has  no  spine  upon  its  jxjsterior  border. 
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Fio.  20.— Second  maxilliped  of  the  newly  hatched 

LARVA  OF  AROl'LVS  AMERICA  NX'S. 


The  swimming  legs  are  the  same  as  mfoliaeeuM  and  catostoml^  the 
first  pair  only  being  developed,  while  the  rest  are  immovable  stumps. 
This  first  pair  (fig.  21)  consists  of  two  basal  joints  well  roughened  and 
armed  with  numerous  spines  upon  their  ventral  surface,  a  two-jointed 
endopod  tipped  with  two  short  spines,  and  a  one-jointed  exopod  tipped 
with  two  long  rowing  setae. 

The  only  diflference  here  from  other  larvae  already  described  is  that 
the  endopod  has  only  two  instead  of  three  joints. 
The  leg  stumps  attached  to  the  other  thoracic  segments  all  show 

the  endopods  and  exopods 
clearly,  the  former  being 
tipped  with  a  single  spine,  the 
latter  with  two. 

In  their  internal  structure 
the  most  noticeable  differ- 
ence from  other  larvae  is  the 
almost  complete  absence  of 
skin  glands. 
The  megalops  larva,  with 
its  sixty  days  of  incubation,  <'amo  forth  with  a  wonderfully  well  devel- 
oped system  of  skin  glands;  the  foliacexm  and  catostomi  larvae,  with 
about  half  as  long  an  incubation,  showed  a  little  more  than  half  as 
many  glands. 

And  now  these  arner!canm  larvae,  with  an  incubation  of  only  seven- 
teen days,  show  almost  no  glands  at  all.  We  can  not  escape  the 
conviction  that  these  glands  are  developed  quite  slowly  and  that  they 
do  not  appear  until  comparatively  late  in  larval  life.  It  would  seem 
also  that  they  must  be  de- 
veloped independently  of 
the  incubation  period,  so 
that  while  the  latter  is 
changed  greatly,  being 
doubled  in  some  species  and 
halved  in  others,  the  glands 
apparently  always  require 
about  the  same  time  for  de- 
velopment. In  these  american  us  lan^se  we  find  but  a  single  small  group 
of  glands,  six  or  seven  in  number,  on  either  side  near  the  posterior 
edge  of  the  carapace  lobes.  They  are  much  smaller  than  in  megalops^ 
and  the  ducts  are  not  at  all  distinct.  There  are  also  a  few  scattered 
glands  along  the  dorsal  surface  of  the  carapace,  thorax,  and  abdomen, 
but  they  are  all  very  small,  and  none  of  them  show  the  structure  given 
for  foUacem  and  )negalops.  They  have  rather  the  appearance  of  being 
in  an  immature  and  partially  developed  condition. 

The  paired  shell  glands  are  invisible,   due  to  the   opacity  of  the 


Fui.  21.— First  swimming  leg  of  the  newly  hatched 

LARVA  of  AROULV8  AMERICANt'8. 
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surface  pigment,  which  is  so  dense  just  in  front  of  the  side  bi-anches 
of  the  stomach  where  these  glands  are  situated,  and  also  in  many 
other  places,  as  to  conceal  all  details  of  internal  stiTicture.  The  cir- 
culation is  similar  to  that  described  in  other  larvae  except  for  the 
absence  of  a  well-defined  peripheral  sinus  in  both  the  abdomen  and 
the  cephalo-thorax. 

The  internal  cellular  lacunae  ap]>ear  about  the  same,  but  the  currents 
are  not  as  well  defined,  especially  those  of  the  abdomen.  This  larval 
circulation  is  carried  on  chiefly  by  means  of  certain  muscles  in  the 
cephalo-thorax  and  abdomen,  similar  in  both  position  and  function  to 
those  alread}'  described  for  megalops.  The  heart  has  not  yet  appeared, 
and  hence  those  diflferences  which  make  the  adult  circulation  peculiar 
can  not  yet  be  detected.  The  transverse  dorso-ventral  band  or  curtain 
at  the  place  occupied  later  by  the  posterior  wall  of  the  heart  is  not 
as  well  developed  as  in  inegalops  larvae,  another  natural  result  of  the 
differences  in  the  period  of  development. 

Furthermore,  in  view  of  the  immature  condition  of  all  the  swim- 
ming legs  except  the  first  pair,  the  muscles  in  the  basipods  of  those 
appendages  can  not  aid  circulation  to  any  appreciable  extent.  In  fact, 
the  undeveloped  condition  of  most  of  the  larval  organs  may  well 
explain  the  feeble  circulation. 

As  soon  as  the  heart  acquires  definite  form  after  the  first  moult  we 
should  expect  to  find  the  circulation  showing  the  same  peculiarities 
as  in  the  adult. 

The  nervous  and  reproductive  systems  present  no  peculiarities 
worthy  of  special  note,  but  are  similar  to  those  already  described  in 
the  adult. 

ARGULUS  VERSICOLOR  Wilson. 

Argnlxis  verHicolor  Wilson,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  716. 

This  is  a  very  clean-looking  Argulus  and  by  far  the  most  beautiful 
of  any  American  species.  It  can  be  distinguished  from  all  others  at  a 
glance  by  its  brilliant  coloration,  which  is  as  variegated  as  that  of  an 
old-fashioned  patch-work  quilt  or  the  traditional  Joseph's  coat.  The 
ground  color  is  a  soft  yellow-green,  which  forms  a  wide  border  around 
the  edge  of  the  carapace  and  extends  inward  in  a  series  of  bands  and 
in'egular  spots,  the  former  being  a  deeper  green  than  the  margin, 
while  the  latter  have  somewhat  of  a  rusty  tinge.  One  of  these  bands 
runs  from  the  marginal  border  on  either  side  just  behind  the  sucking 
disks  diagonally  backward  to  the  base  of  the  central  longitudinal  ribs. 
From  the  center  of  each  diagonal  band  another  narrower  one  extends 
backward  parallel  with  the  edge  nearly  to  the  posterior  margin  of  the 
carapace.  These  longitudinal  bands  are  joined  with  the  marginal  bor- 
der at  about  their  center  by  a  short  radial  band,  which  shows  the  same 
rust}'  tinge  as  the  spots.     These  latter  are  found  just  outside  the  suck- 
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ing  disks  and  also  opposite  the  base  of  the  first  swimming  legs  in  the 
lateral  lobes. 

The  rest  of  the  surface  is  filled  in  with  orange-yellow  of  varying- 
intensity',  the  posterior  portion  of  the  carapace  lobes  being  tinged 
with  brown,  while  the  side  branches  of  the  stomach  give  more  or  less 
of  a  reddish  hue  to  the  parts  overl3^ing  them. 

Through  this  variegated  groundwork  the  ribs,  the  digestive  tube, 
and  the  reproductive  organs  stand  out  prominently.  The  ribs  are  a 
bright  golden  orange,  the  two  central  longitudinal  ones  being  bor- 
dered with  yellow  green. 

The  digestive  tube,  when  the  parasite  has  taken  a  full  meal,  is  deep 
wine  red  in  the  carapace  and  thorax,  but  fades  to  a  green-yellow  in  the 
abdomen.  It  has  a  dark-green  border  on  either  side  which  occupies 
all  the  thoracic  segments  outside  the  intestine  itself  and  extends  forward 
anteriorly  to  the  frontal  border  and  posteriorly  to  the  extreme  tip  of 
the  abdomen  lobes. 

The  testes  and  semen  receptacles  are  a  rich  purple-red,  so  deep  as  to 
be  almost  opaque. 

The  eyes  and  brain  are  large  and  of  a  brilliant  black. 

With  such  a  rich  variety  of  color  it  would  be  natural  to  suppose  that 
these  copepods  would  fade  quickly  in  preservatives,  but  such  is  not  the 
case.  After  being  hardened  in  chrome-acetic,  corrosive-acetic,  and 
Perenyi's,  they  have  been  kept  nearly  three  years  in  alcohol  with  so 
little  change  as  hardly  to  be  distinguished  from  fresh  specimens. 
They  can  also  be  run  up  through  the  alcohols,  cleared  in  xylol  or  clove 
oil,  and  mounted  in  balsam  without  change  of  color.  Indeed,  eau-de- 
javelle  is  the  only  agent  yet  tried  which  will  bleach  the  color.  This 
removes  it  entirely  and  leaves  the  Argulus  perfectly  transparent. 

Thus  far  the  species  has  been  found  only  upon  the  common  pickerel 
(Luchis  retwnlatus  Le  Sueur),  but  is  likel}^  to  be  found  upon  other  fish 
also  at  the  breeding  season. 

Actual  experiment  has  proved  that  they  are  capable  of  living  on  red- 
fin  shiners,  bream,  etc.,  for  a  long  time." 

This  single  host  is,  however,  very  widely  distributed  throughout  the 
United  States,  and  in  all  probabilit}'  the  parasite  has  an  equal  distribu- 
tion. Not  more  than  two  or  three  specimens  are  found  upon  a  single 
fish,  and  these  are  always  in  the  gill  cavity.  Often  also  it  is  necessary 
to  examine  fifteen  or  twenty  fish  before  finding  a  single  parasite,  so 
that  they  could  be  easil}^  overlooked  and  a  good  summer  catch  of  fish 
might  not  reveal  their  presence.  For  this  reason  winter  is  the  best 
time  to  secure  them  upon  fish  caught  through  the  ice,  and  as  they 
remain  alive  for  some  time  after  the  fish  is  dead  an  entire  day's  catch 
can  be  looked  over.  In  this  manner  as  many  as  thirty  have  been 
obtained  in  a  single  afternoon  from  three  adjacent  ponds.     Thus  far 

«Proc.  U.  S.  Nat.  Miis.,  XXV,  1902,  p.  647. 
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they  have  not  been  sought  in  a  single  locality  without  success.  When 
kept  in  aquaria  they  are  lively,  moving  about  and  changing  from  one 
fish  to  another  more  often  than  other  species.  The  long  plumose  setae 
upon  the  swimming  legs  make  powerful  oars  and  enable  them  to  dart 
about  with  great  rapidity.  One  of  their  favorite  movements  is  to 
leave  the  side  of  the  aquarium  and,  turning  back  downward,  scuttle 
swiftly  along  the  under  side  of  the  surface  film  of  the  water  after  the 
manner  of  the  very  much  slower  aquatic  snails. 

General  form — Dorsal  surf  dce  (fig.  22). — Carapace  almost  perfectlj^ 
orbicular,  the  antero-lateral  sinuses  shallow,  but  leaving  a  well-rounded 
frontal  lobe;  the  posterior  sinus  is  one-third  the  length  of  the  cara- 
pace and  only  one-sixth  its  width,  so  that  the  lateral  lobes  are  broad 


Fig.  22.— DOR8AL  view  of  female  ARGVLrS  VEW*ia)LOR. 

and  well  rounded.  In  the  female  they  just  reach  the  abdomen;  in  the 
male  they  overlap  it  somewhat.  The  free  thoracic  segments  are 
twice  as  wide  as  long  and  are  half  concealed  beneath  the  carapace 
lobes  on  either  side.  The  abdomen  has  a  very  graceful  oval  out- 
line in  the  female  and  is  about  three-sevenths  the  length  of  the 
carapace.  In  the  male  it  is  more  nearly  triangular,  but  narrows 
considerably  anterior  to  the  testes,  and  the  lateral  margins  project 
forward  in  a  well-defined  and  rounded  lobe  on  either  side.  The  anal 
sinus  is  very  short  and  slit-like,  with  the  papillce  subterminal. 

The  arrangement  of  the  grooves  dividing  the  carapace  into  its  areas 
is  very  symmetrical.  The  longitudinal  ribs  are  close  together,  and 
the  joints  in  them  just  behind  the  brain  can  be  clearly  seen.     The 

Digitized  by  V^OOQlC 


646 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM, 


VOL.XXVII. 


horseshoe  suture  is  longer  and  narrower  than  in  arnericanvs^  and  from 
near  its  base  two  sutures  radiate  outward  into  the  lateral  area.  The 
thoracic  area  is  separated  into  an  anterior  crescent-shaped  and  a  pos- 


I  2»irwf. 

Fig.  23.— V^ENTRAL  view  of  female  ARUULIS  VERflHX>LOR. 

terior  rectangular  portion,  the  tormer  of  which  is  much  wider  than 
the  latter  and  follows  closel}^  the  posterior  curve  o'  the  horseshoe. 


Fui.  24.— Detail  of  antenn.i-:  ok  argulis  versicx)Lor. 

Ventral  Hurfitee  (tig.  28). — The  frontal  lobe  is  simple  and,  together 
with  the  antf^rior  half  of  the  hiteral  areas,  is  covered  with  inconspicu- 
ous triangular  spines.     The  antenna?  are  of  good  size  and  well  armed; 
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the  hooks  upon  the  basal  joint  of  the  first  pair  are  large  and  powerful, 
while  the  spines  are  very  long  and  sharp.  The  two  terminal  joints 
carry  numerous  setse,  but  do  not  project  much  beyond  the  lateral 
hook  (fig.  24).  The  second  antennae  are  4-jointed,  the  basal  joint 
having  a  long  spine  on  its  posterior  margin,  while  each  of  the 
remaining  joints  has  a  tuft  of  stout  setae  at  its  distal  end.  The  eyes 
are  large,  somewhat  lunate,  and  inclined  toward  the  longitudinal  ribs; 
the  facets  ai^e  small  and  numerous  and  crowded  closely  together. 

On  the  median  line  between  the  eyes 
and  posterior  to  the  large  spines  which 
arm  the  base  of  the  second  antennae 
there  is  a  groove  for  the  reception  of 
the  stylet  (tig.  25).  It  extends  back  as 
far  as  the  Imse  of  the  proboscis,  and 
is  lined  on  either  side  with  a  heavily 
corrugated  laj^er  of  chitin. 

The  mouth  differs  considerably  from 
that  of  other  described  species,  and 
presents  a  peculiar  appearance  by  rea- 
son of  the  arrangement  of  its  chitin 
framework.  The  mouth  opening  is 
narrowed  antero-posteriorly  and  elon- 
gated sidewise  so  as  to  appear  like  a 
narrow  transverse  slit,  broken  at  the 
center  by  the  protruding  under  lip 
(fig.  2t))'  On  examining  the  chitin 
skeleton,  we  find  the  same  four  longi- 
tudinal ribs  connected  at  the  latitude 
of  the  mouth  by  a  transverse  frame- 
work. But  the  structure  and  arrange- 
ment of  this  latter  is  very  different 
from  anything  yet  described,  as  can 
be  readily  seen  in  fig.  20.  The  most 
noticeable  differences  are  the  elliptical 
loops  on  either  side  of  the  mouth  and 
a  trapezoidal  projection  which  extends 
down  into  the  center  of  the  up[>er  lip 
to  the  very  edge  of  the  mouth  opening. 

The  transverse  rib  also,  which  is  situati»d  at  the  junction  of  the  upper 
and  under  lips  on  either  side,  turns  outward  at  the  joint  nearest  the 
mouth  and  protrudes  like  a  knob  through  the  side  of  the  proboscis. 
The  rudimentary  palp  alongside  this  joint  is  very  small.  Inside  the 
lips  mav  be  seen  a  part  of  the  long,  sickle-shaped  mandibles,  edged  with 
sharp  saw  teeth.     The  maxilla'  have  not  yet  been  seen. 

The  anterior  maxillipeds  are  large,  well  separated,  and  placed  far 
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forward  close  to  the  margin  of  the  antero-lateral  sinuses. 
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Fig.  26.— Ohitin  skeleton  of  the  probobcts  in 

ARGl'LVS  VER8I(X)LOR. 


branous  edge  is  quite  wide,  and  is  supported  by  chitin  ribs  TV^hose 
construction  is  peculiar.      The  stiflfened  circle  which   serves  as    an 

attachment  for  the  powerful 
muscles  of  these  maxiilipeds,  as 
well  as  the  membranous  edge, 
is  raised  into  knobs  at  equal  in- 
tervals around  its  circumfer- 
ence (fig.  27).  From  each  knob 
a  chain  of  four  slightly  oblong 
chitin  plates  extends  outward 
to  the  edge  of  the  membrane. 
These  are  placed  end  to  end  and 
diminish  regularly  in  size,  the 
distal  one  being  less  than  half  as 
large  as  the  proximal.  Each  is 
convex  at  the  proximal  and  con- 
cave at  the  distal  end,  the  con- 
vexity of  one  plate  fitting  into 
the  concavity  of  the  one  next 
inside  it.  In  the  first  and  second 
plates  the  concavity  is  eccen- 
trically situated,  but  in  the  two 
outer  ones  it  is  approximately  symmetrical.  The  plates  are  arranged 
end  to  end  and  do  not  quite  touch  one 
another,  but  leave  narrow  open  spaces 
of  membrane.  Thus,  while  strengthen- 
ing the  membrane  they  still  leave  it  very 
flexible. 

Posterior  maxUIiped^  {^g.  28). — These 
are  also  large  and  well  armed.  The 
jointi^  diminish  in  size  much  more  regu- 
larly than  those  of  american  us;  the  plate 
on  the  basal  joint  is  triangular,  with 
long,  stout,  and  not  very  sharp  teeth; 
the  papillated  area  is  comparatively  large  and  armed  with  strong  setae. 

The  anterior  half  of  the 
second  joint  and  the  entire 
ventral  surface  of  the  re- 
maining three  joints  are 
covered  with  good-sized 
papillae,  each  carrying  a 
toothed  scale.  These  pap- 
illated scales  are  similar  to 
those  on  amerieanua^  and 
consist  of  a  hemispherical  or  hemiellipsoidal  papilla,  upon  whose  sum- 
mit is  borne  the  toothed  scale.    TJje  latter  is  inclined  at  an  angle  of  10 
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Fig.  29.— Scales  on  ventral  subface  of 
the  p08teri0r  maxilliped8  of  arol'll's 
versicolor. 


or  15  degrees  to  the  l>ody  and  is  an  elongated  ellipse  in  outline  (see  a  in 
fig.  29).     Its  basal  half,  which  is  fused  with  the  summit  of  the  papilla, 
is  solid,  but  the  free  half  is  cut  into  from  two  to  six  long  and  acumi- 
nate teeth.     In  general  the  scales  nearer  the  anterior  margin  of  the 
maxilliped  have  the  larger  number  of 
teeth.     Often  one  of  the  outer  teeth  is 
short  and  stands  out  at  an  angle  from 
the  others  like  a  thumb.     Evidently 
such  an  arrangement  forms  a  surface 
which  must  give  the  copepod  a  firm 
hold  even  through  the  slimy  coat  of 
the  fish's  body. 

The  terminal  joint  of  these  maxilli- 
peds  ends  in  three  hooks  of  unequal 
size;  the  anterior  one  is  much  the 
largest,  with  a  thick,  blunt  tip  armed 
with  a  single  short,  sharp  seta.  The 
other  two  are  more  slender  and  strongly  curved  (fig.  30). 

Swlmmhig  %^.— These  are  long  and  slender  and  reach  far  beyond 

the  edge  of  the  carapace.  They  are 
fringed  with  stout  plumose  setse  and 
enable  this  argulus  to  swim  with  great 
power  and  rapidity.  The  flagella  upon 
the  first  two  pairs  have  a  double  curve, 
as  can  be  seen  in  fig.  31,  which  is  a 
dorsal  view  looking  through  the  cara- 
pace in  a  bleached  specimen.  The 
basal  lobes  upon  the  posterior  legs  are 
very  long  and  their  tips  extend  beyond 
the  edge  of  the  abdomen.  They  have  the  usual  boot  shape,  with  a 
single  seta  on  the  toe  of  the  boot  much  longer  than  the  rest.  The 
chitin  rings  in  the  lateral 
lobes  of  the  carapace 
extend  farther  forward 
than  those  in  ainerican  «//<, 
and  the  concavity  in 
the  posterior  one  into 
which  the  smaller  ring 
fits  is  on  the  inner  mar- 
gin a  short  distance  back 
from  the  anterior  end  in- 
stead of  at  the  end  itself. 

Tactile  pap  111  re. — These  are  long  and  slender  in  the  female  and  curve 
in  toward  each  other  at  the  tips,  while  in  the  male  they  are  so  rudi- 
mentary as  to  be  almost  invisible. 

CircidMvjn. — This  is  the  same  as  that  jjiven  for  A,  follacenH. \^ 
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Fio.  31.— Dorsal  surface  of  the  anterior  leg  on  the  right 
HIDE  OF  AR<;rLia  vEPsiroLoR.  showing  size  and  attachment 
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Fig.  32.— Three  posterior  pairs  op  leo§ 
ik  the  male  arorh's  versicolor. 


Re/rroductire  organs. — These  are  similar  in  position  and  arrangement 
to  those  of  american  us,  but  the  unpaired  seminal  vesicle  in  the  male  is 
quite  different  in  shape,  being  nearly  spherical,  with  an  emarginate  ante- 
rior >)order.     Another  difference  was  the  fact  that,  after  removing  the 

pigment  from  several  males^  no  trace  of 
any  accessory  blind  capsules  could  be 
seen.  The  second  legs  of  the  male  have 
a  large  conical  projection  on  their  pos- 
terior surface  at  the  outer  end  of  the 
basal  joint  (fig.  32).  There  is  a  similar 
much  smaller  one  in  a  corresponding 
position  on  the  third  legs,  and  these 
legs  also  have  a  rounded  knob  on  the 
anterior  surface  of  the  second  joint  at 
the  end  next  the  body. 

But  the  chief  interest,  both  in  this 
species  and  amenoanvM^  lies  in  the  fact 
that  it  was  possible  to  ascertain  in  them 
from  actual  observation  the  structure 
and  exact  function  of  the  semen  recep- 
tacle and  p>eg  upon  the  bases  of  the 
third  and  fourth  legs,  resj)ectively. 
The  peg  consists  of  two  parts,  basal  and  terminal;  the  basal  portion 
is  a  blunt  papilla  whose  walls  are  stiff  and  covered  with  rough  tuber- 
cles (fig.  33).  It  does  not  appear  to  be  hollow,  but  readily  permits  of 
the  withdrawal  of  the  terminal 
part  inside  itself.  This  termi- 
nal portion  is  a  slightly  curved 
conical  tube,  with  walls  as  ll.xi- 
ble  as  rubber  and  so  thin  as 
to  be  perfectly  transparent  and 
colorless.  The  tip  of  the  tube 
is  somewhat  enlarged  and  sur- 
rounded by  a  row  of  minute 
hairs.  Inside  both  tube  and 
papilla  can  be  seen  a  muscle 
strand  which  extends  from  the 
tip  of  the  tube  diagonally  back- 
ward to  the  posterior  margin  of 
the    leg.      By    means    of    this 

muscle,  together  with  the  circular  muscles  in  its  own  walls,  the  tube 
can  be  withdrawn  inside  the  papilla  or  protruded  at  pleasure. 

The  semen  receptacle  is  a  cavity  in  the  posterior  part  of  the  dM 
end  of  the  basal  portion  of  the  third  legs;  the  opening  into  this  cavity 
is  on  the  ventral  surface,  near  the  posterior  margin.  This  opening  is 
guarded  by  a  strong  sphincter  muscle. 
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op  male  argvll'8  vefsicolor,  sesn  from  the 
ventral  surface. 
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Just  in  front  of  the  opening,  upon  the  anterior  part  of  the  ventral 
surface,  are  two  rounded  papillae,  covered  with  rough  tubercles.  This 
receptacle  is  filled  with  semen  from  the  testes,  probably  through  the 
agency  of  the  peg,  though  this  was  not  actually  observed.  Once  filled, 
however,  it  operates  as  follows:  The  sphincter  muscle  around  the  open- 
ing relaxes  enough  to  allow  the  entrance  of  the  peg  on  the  fourth  leg. 
Being  protruded  as  far  as  possible  and  the  sides  of  the  basal  papilla 
being  compressed  by  internal  muscles,  the  peg  tube  acts  like  a  pipette 
and  becomes  filled  with  semen  from  the  receptacle.  It  is  then  with- 
drawn and  inserted  in  the  opening  of  the  duct  leading  to  the  semen 
receptacle  in  the  abdomen  of  the  female.  The  sides  of  the  basal  papilla 
are  again  compressed,  the  internal  muscles  being  aided  by  the  rough 
papillae  on  the  ventral  surface  of  the  fourth  leg,  which  bend  over  and 
seize  the  base  of  the  peg  securely,  one  on  either  side.  By  this  means 
the  peg  is  emptied  of  its  contents  again  very  similarly  to  a  pipette. 

ARGULUS  TRILINEATA,  new  species. 

The  IT.  S.  Fish  Commission  recently  received  from  Messrs.  King 
and  Oliphant,  pharmacists,  of  Macon,  Georgia,  a  single  specimen  of  a 
female  Argulus  taken  from  one  of  their  goldBsh.  This  was  forwarded 
to  the  author  for  identification,  and  proves  to  be  a  new  species,  with 
characters  as  follows: 

Carapace  elliptical,  reaching  well  beyond  the  base  of  the  abdomen, 
with  the  longitudinal  and  transverse  diameters  in  the  proportion  of 
14:12.5  (fig.  34).  The  posterior  sinus  is  three-sevenths^the  length  of 
the  carapace  and  a  little  more  than  twice  as  long  as  wide.  The  antero- 
lateral sinuses  are  so  shallow  as  to  be  scarcely  perceptible,  so  that  the 
cephalic  area  does  not  project  appreciablj%  The  central  longitudinal 
ribs  are  close  together  and  nearly  parallel;  the  joints  in  them  behind 
the  brain  are  indistinct  and  easily  overlooked.  The  horseshoe  suture 
is  long  and  narrow  and  comparatively  pointed  at  the  posterior  end, 
leaving  the  lateral  areas  very  symmetrical  and  about  the  same  size 
anteriorly  and  posteriorly.  The  thoracic  area  of  the  carapace,  behind 
this  suture,  is  a  short  strip  one-fourth  as  long  as  wide  and  only  half 
the  length  of  the  first  free  thoracic  segment. 

These  thoracic  segments  increase  in  length  from  in  front  backward, 
the  posterior  one  being  more  than  twice  as  long  as  the  anterior.  They 
also  increase  somewhat  in  breadth,  and  since  the  posterior  sinus  of  the 
carapace  is  about  the  same  width,  the  free  thorax  is  almost  entirely 
exposed. 

The  abdomen  is  very  small  and  spindle  shaped,  one-quarter  the 
length  of  the  rest  of  the  body  and  two-thirds  as  wide  at  the  center  as 
it  is  long.  The  anal  sinus  is  cut  just  to  the  center,  and  is  narrow  but 
of  uniform  width,  leaving  stout,  bluntly  conical  lobes;  the  anal  papillae 
are  small  and  basal. 
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Ventral  surface  (fig.  35). — Both  pairs  of  antennae  are  relatively  small 
and  weak,  but  are  fairly  well  armed  with  hooks  and  spines.  The 
anterior  and  lateral  hooks  on  the  basal  joint  of  the  first  pair  are  slender, 
but  the  spine  on  the  posterior  border  is  above  the  average  size. 

The  terminal  portion  of  these  first  antennse  is  slender  and  does  not 
project  beyond  the  lateral  hook  (fig.  36). 

The  basal  joint  of  the  second  antennae  is  as  long  as,  and  much  thicker 
than,  the  two  terminal  joints,  and  the  latter  are  attached  obliquely  to 


I  A.  S  4  w  m. 

Fig.  34.— Dorsal  surface  of  a  female  argulits  trilixkata. 

one  of  its  distal  corners,  so  that  the  two  portions  of  the  antennie  stand 
nearly  at  right  angles  to  each  other. 

The  basal  joint  carries  a  stout  spine  on  its  posterior  margin  just 
where  it  joins  the  head,  and  two  long,  slender  spines  on  the  ventral 
surface  at  the  distal  end.  The  second  joint  has  a  single  long  spine  on 
its  anterior  border  at  the  distal  end,  while  the  terminal  joint  carries 
five  or  six  large  and  stout  spines.  The  spines  along  either  side  of  the 
Diid  line  of  the  bod}^  opposite  the  bases  of  the  antennee,  those  on  the 
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posterior  border  of  the  basal  joints  of  the  antennae,  and  the  lateral 
hooks  on  the  first  antennae  are  deep  yellow  in  color  and  opaque;  all 
the  others  are  transparent  and  colorless. 

The  eyes  are  small,  lunate,  and  more  or  less  inclined  to  the  central 
axis;  they  are  situated  well  forward  and  widely  separated. 

The  sucking  disks  are  small,  not  more  than  one-eighth  the  width  of 
the  carapace;  they  are  situated  far  forward  and  are  widely  separated. 


Fio.  35.— Ventral  surface  of  a  female  ARorn-a  trilineata. 

The  chitin  ribs,  which  support  the  membranous  border,  are  made  of 
trough-like  scales  overlapping  one  another,  very  similar  to  those  in 
A,  niegalops. 

Posterior  maxiUlpech. — These  are  large  and  very  fully  armed,  to 
offset  the  slender  antennse  (fig.  37).  The  basal  joint  has  an  oval  papil- 
lated  area,  which  is  placed  obliquely,  is  elevated  considerably  above 
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Fig.   3ti.— First   and   8Ecx>nd   antenn.k   ok   abouu's 

TRILINEATA. 


the  surrounding  surface,  and  entirely  covered  with  short  conical  spines. 
The  three  teeth  on  the  posterior  border  of  this  joint  are  reiy  lonj^, 
stout,  and  acute.  The  second  joint  carries  on  its  distal  end  a  papi Hated 
area  even  larger  than  that  on  the  basal  joint.  The  third  and  fourth 
joints  are  enlarged  at  their  distal  ends,  and  their  whole  ventral  surface 
is  covered  with  spines  and  papilla.     The  tenuinal  joint  is  tipped  with 

two  curved  claws  and  a  fleshy 
^ 'thumb. '- 

Swhnming  lega, — These 
reach  well  beyond  the  edge  of 
the  carapace,  and  the  two  an- 
terior pairs  have  recurved 
flagella.  The  distal  joints  of 
all  four  pairs  carry  a  row  of 
I  \  ^^  \.   ^^  plumose  set8P  along  their  pos- 

1/  \l  v^^C^-:^     terior  border.     The  lobes  on 

the  basal  joints  of  the  last  pair 
are  small  and  well  rounded. 
The  tactile  papillse  at  the 
opening  of  the  oviduct  are  broad  and  pretty  thoroughly  fused  with 
the  ventml  surface  of  the  abdomen. 

Of  the  chitin  rings  in  the  lateral  lobes  of  the  carapace  the  anterior 
one  is  small  and  egg  shaped,  and  is  situated  very  close  to  the  base  of 
the  sucking  disks,  while  the  posterior  one  is  large  and  so  broad  that 
ity  inner  border  reaches  to  the 
bases   of   the   swimming    legs. 
The  contrast  in  the  size  of  these 
two  rings  is  greater  than  that  of 
any  other  species  so  far  exam- 
ined.    The  ventral  surface  of 
the  anterior  portion  of  the  cara- 
pace is  covered  with  triangular 
spines  as  large  and  as  numerous 
as  those  in  amerlcanus. 

Nothing  could  be  definitel}' 
ascertained  with  reference  to 
the  nervous  and  reproductive 
systems  without  danger  of  spoil- 
ing the  specimen  for  a  type,  and 
therefore  they  are  allowed  to  pass  for  the  present.  Of  course  the 
semen  receptacles  were  visible.  They  prove  to  be  large,  spherical, 
and  situated  rather  far  forward.  The  papilla3  connected  with  them 
are  close  together  on  the  median  line,  well  concealed  beneath  the  tactile 
papillae. 

Total  length,  4.5  mm.;    length  of  campace,  3.7  mm.;  breadth  of 
carapace,  3.3  mm.;  length  of  abdomen,  1  mm.;  breadth,  0.6  mm. 
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Fio.  38.— One  of  the  pigment  sdotb  on  the 

DORSAL  SURFACE  OP  THE  FREE  THORAX  OP 
AROULCS  TRILINEATA. 


Color  a  uniform  pale  )'ellow,  deeper  along  the  central  axis  and 
lighter  toward  the  margins.  The  dorsal  surface  of  the  thorax  is 
ornamented  with  three  well-detined  rows  of  dark  brown  pigment  spots 
which  stand  out  prominently  against  the  yellow  background  and  cat<'h 
the  eye  at  once  when  the  creature  is 
viewed  under  a  low  power.  The 
middle  row  is  made  up  of  a  dozen 
large  spots  in  single  line  along  the 
central  axis;  the  lateral  rows  arc 
made  up  of  numerous  smaller  spots 
arranged  alternately  in  two  broken 
lines.  Under  strong  magnification 
these  spots  are  seen  to  be  transversely 
oblong  and  very  irregular,  the  edges 
being  cut  repeatedly  more  than  half 
the  distance  to  the  center  (fig.  38). 
The  large  semen  receptacles  are  also 
dark  brown  and  show  through  the 
abdomen  very  prominently. 

Locating  this  species  in  the  artificial  key  already  published^  we 
should  have: 

A.  Carapace  lobes  overlapping  the  l>aee  of  the  abdomen. 
B.  Anterior  swimming  legs  with  a  flagellum. 

C.  Carapace  elliptical,  considerably  longer  than  wide. 
7,  a.  Sucking  disks  only  0.12,  far  forward  and  widely  separated;  abdomen  small, 
spindle  shaped,  cut  to  the  center.     Color  light  yellow,  with  three  rows 
of  dark  pigment  spot«  on  the  dorsal  earfaoe  of  the  thorax trilineata. 

(treft=  three,  Zm^a^w^  =  arranged  in  lines.) 

The  author  also  desires  to  record  the  occurrence  of  Argidxis  alosse  at 
Casco  Ba)^  on  the  coast  of  Maine. 

Several  fine  males  were  obtained  from  the  common  cunner  ((7^^c>/a- 
bru8  adspersiis  Walbaum),  and  they  seemed  fairly  numerous.  This  is 
the  first  instance  where  this  species  has  been  positively  identified  north 
of  Woods  Hole  since  its  original  discovery  by  Dr.  Gould.  And  it 
will  increase  the  probability  that  the  habitat  may  extend  to  the  Gulf 
of  St.  Lawrence  as  doubtfully  recorded  by  Mr.  J.  F.  Whiteaves. 
Incidentally  also  it  is  the  first  species  of  this  family  to  be  obtained 
from  the  cunner,  but  as  no  females  were  found  it  may  be  inferred 
that  this  was  only  a  temporary  host  used  during  the  breeding  season. 

«  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  701. 
Proc.  N.  M.  vol.  xxvii— 03 W 
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CONTRIBUTIONS  TO   THE    NATURAL    HISTORY  OF  THE 

ISOPODA. 


By  Harriet  Richardson, 

CoUaboralory  Divmon  of  Marine  Invertebrates, 


ISOPOD    CRUSTACEANS    O^   THE    NORTHWEST   COAST    OF   NORTH 

AMERICA,  a 

The  present  paper  contains  a  list  of  the  Isopods  collected  by  the 
Hamman  Alaska  Expedition,  and  in  addition  a  number  of  species  from 
California  received  from  Dr.  William  E.  Ritter,  head  of  the  zoolog- 
ical department  of  the  University  of  California.  Five  species  are 
described  as  new.  A  little-known  species,  Idotea  gracillima  (Dana)  is 
figured  for  the  first  time  and  described  more  fully  than  heretofore; 
and  Asellus  tomalensts  (Harford)  also  is  redescribed  and  figured. 
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FLABELLIFERA   or   CYMOTHOIDEA. 
Family  CIROLANID^. 

CIROLANA  HARPORDI  (Lockington). 

jEga  harfordi  Lockington,  Proc.  Cal.  Acad.  Sci.,  VII,  1877,  Pt  1,  p.  46. 
Cirolana  calif omica  Hansen,  Vidensk.  Selsk.  Skr.,  6th ser.,  natur.  og  math.  Afd, 

V,  1890,  pp.  338-339,  pi.  in,  figs.  2-2f. 
Cirolana  harfordi  Richardson,  Proc.  U.  S.  Nat.  Museum,  XXT^  1899,  pp.  tt22- 

823. 

Locality, — Wilson  Cove,  California.     (Dr.  Ritter  and  party.) 
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Famil.y  MGIT^M. 

ROCINELA  BELLICEPS  (Stimpson). 

.ICga  belliceps  Stimpson,  Proc.  Acad.  Nat  Sci.,  Philad.,  XVI,  1864,  p.  155. 
Ji^ga  alaskensis  Lockington,  Proc.  Cal.  Acad.  Sci.,  VII,  1877,  Pt.  1,  p.  46. 
Rocinela  aUukerufis  Richardhon,  Proc.  Am.  Phil.  Soc.,  XXXVII,  1898,  p.  11. 
RocineUa  belliceps  Richardson,  Proc.  U.  8.  Nat.  Mueeum,  XXI,  1899,  p.  827. 

Locality. — Yakutat,  Alaska.     (Harriman  Alaska  Expedition.) 
Family  CYMOTHOIDiE. 

LIVONECA  VULGARIS  Stimpson. 

Livoneca  rvlgaris  Stimpson,  Boet.  J^rn.  Nat.  Hist,  VI,  1867,  p.  608,  pi.  xxii, 
fig.  9;  Proc.  Boat.  8oc.  Nat.  Hist,  VI,  1869,  pp.  88,  89.— Sc:hi(EDte  and  Mei- 
nkrt,  Naturhistorisk  Tidsskrift,  XIV,  1883-1884,  pp.  344-349,  pi.  xiv,  figs. 
1-6.— Richardson,  Proc.  U.  S.  Nat  Museum,  XXI,  1899,  p.  830. 

Locality, — San  Francisco  Bay.     (Dr.  Ritter  and  party.) 
Family  SPH^ROMID^. 

DYNAMENE  TUBERCULOSA  Richardson. 
Dynamene  tuberculosa  Richardson,  Proc.  U.  S.  Nat.  Museum,  XXI,  1899,  p.  833. 
LAfcality. — Bodega  Bay,  California.     (Dr.  Ritter  and  party.) 

SPHAROMA  OREGONENSIS  Dana. 

Sphirroma  oregonetisis  Dana,  Proc.  Acad.  Nat.  Sci.  Philad.,  VII,  1864-55,  p.  177; 
U.  S.  Expl.  Exp.,  1853,  Crust,  Pt.  2,  XIV,  p.  778,  pi.  lii,  fig.  4.— Stimpson, 
Bost  Joum,  Nat.  Hist.,  VI,  1857,  p.  509.— Richardson,  Proc.  V.  S.  Nat 
Museum,  XXI,  1899,  p.  836. 

Localities, — Popof  Island  (from  fresh  water),  Yakutat,  and  Glacier 
Bay,  Alaska;  Greenville  Channel  and  Lowe  Inlet,  British  Columbia 
(Harriman  Alaska  Expedition). 

SPHAROMA  PENTODON,  new  species. 

Body  elliptical  in  outline;  color  dark  brown;  surface  minutely  but 
densely  granular. 

Head  transversely  situated,  with  a  prominent  ridge  on  the  anterior 
margin.  Eyes  post-laterally  placed,  and  composed  of  many  ocelli. 
First  pair  of  antennce  extend  to  the  posterior  margin  of  the  head; 
flagellum,  eight  jointed.  Second  pair  of  antennce  reach  the  middle  of 
the  second  thoracic  segment;  flagelluui  composed  of  fifteen  joints. 

Segments  of  the  thorax  al>out  equal  in  length,  with  the  exception  of 
the  first,  which  is  somewhat  longer  than  any  of  those  following.  The 
lateral  pai'ts,  which  are  not  distinctly  separated  from  the  dorsal  parts 
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of  the  segments,  are  drawn  out  in  acute  processes  in  the  first  three 
segments;  those  of  the  following  segments  are  more  nearly  fegular  in 
outline. 

The  abdomen  is  somewhat  broader  than  the  thorax,  although  this 
expansion  of  the  abdomen  does  not  show  in  a  dorsal  view.  The  first 
segment  is  about  equal  in  length  to  the  last  thoi*acic  segment,  and  is 
marked  on  either  side  by  two  suture  lines,  indicative  of  coalesced  seg- 
ments. The  terminal  segment  is  entire  and  not  produced,  being 
evenly  rounded  in  outline.  The  anterior  portion  of  the  segment  is 
convex,  with  a  longitudinal  series  of  four  small  tubercles  on  either 
side  of  the  median  line,  the  two  series  being  close  together.  The  pos- 
terior extremity  of  the  segment  is  marked  by  a  prominent  transverse 
elevation. 

The  inner  immovable  branch  of  the  uropoda  is  narrow,  elongate,  and 
pointed  posteriorly;  it  extends  to  the  extremity  of  the  abdomen.    The 

outer  mobile  branch  is  furnished  on  its  lat- 
ei-al  margin  with  five  strong  teeth.  Both 
branches  are  of  equal  length. 

The  first  three  pairs  of  legs  are  slender 
and  are  furnished  with  long  hairs.  The 
other  four  pairs  are  somewhat  stouter. 

Ten  specimens  were  collected  at  Sausa- 
lito,  California,  by  Dr.  Ritter  and  party. 
This  species  is  perhaps  more  closely  re- 
FiG.  i.-ABDOMEN  OP  sph*roma       jfttcd  to  SpkceToma  sieboldii  Dollfus"  from 

Japan  than  it  is  to  any  of  the  known  species 
of  the  genus  from  the  Pacific  coast  of  North  America.  It  differs,  how- 
ever, from  that  species  in  having  a  prominent  transverse  elevation  on 
the  posterior  portion  of  the  terminal  segment,  while  in  S.  sieboldii  the 
posterior  part  of  the  segment  is  distinctly  concave;  in  having  five  teeth 
on  the  lateral  margin  of  the  outer  uropod,  while  in  S.  siSoldii  there 
are  seven;  in  having  fifteen  joints  to  the  flagellum  of  the  second  pair 
of  antennae,  this  organ  in  S.  siSoldii  having  a  flagellum  composed  of 
only  ten  joints;  in  having  two  longitudinal  series  of  four  small  tuber- 
cles, one  on  either  side  of  the  median  line  on  the  terminal  abdominal 
segment,  while  in  S.  siSoldii  the  granulations  on  the  caudal  segment 
form,  in  the  middle,  two  divergent  lines;  and  in  having  the  body  cov- 
ered with  minute  granulations,  in  S,  sieboldii  the  granulations  being 
strong  and  more  prominent. 

The  t^^pe  is  in  the  Museum  of  the  University  of  California.  The 
CO- type  is  in  the  U.  S.  National  Museum,  Cat.  No.  28768. 

«  Notes  from  the  Leydeu  Mui^um,  XI,  1889,  pp.  93-94,  pi.  v. 


Digitized  by  VjOOQIC 


w.i3».     NATURAL  HISTORY  OF  THE  ISOPODA^-RICHARDSON.         661 
VALVIFERA  or  IDOTEOIDEA. 
Family  IDOTEID^. 

CHIRIDOTEA  BNTOMON  (Linnaeus). 

Ommis  entomon  LiNNieus,  Syst  Nat,  12th  ed.,  II,  1766,  p.  1060. — Pallas,  Spicil. 
ZooL,  IX,  1772,  p.  64,  pi.  v,  figs.  1-6. 

(?)  Entomon  pyramidale  Klein,  Rem.  sur  les  Crustao^,  figs.  1-3. 

SquiUa  entomon  De  Gebr,  M^m.  pour  servir  k  THist.  des  Insectes,  VII,  1778,  p. 
514,  pi.  XXXII,  figs.  1-10. 

AfeUtu  entomon  Olivier,  Encycl.  M^th.,  1789,  p.  253. 

(?)  (Spnothoa  entomon  Fabricius,  Ent.  Syst,  II,  1793,  p.  505. 

Jdotea  entomon  BoBCy  Hist  Nat  des  Crust,  II,  1802,  p.  178. — Latrbille,  Hist 
Nat.  Crust  et  Ins.,  VI,  1803-4,  p.  361;  VII,  pi.  lviii,  figs.  2,  3.— (?)  La- 
marck, Hist  des  Anim.  sans  Vert,  Ist  ed.,  V,  1818,  p.  159. — (?)  Debmarest, 
CoDsid.  Crust,  1825,  p.  289. — Rathke,  Nneste Schriften  der  naturf.  Gesellsch. 
in  Danzig,  I,  1820,  p.  109,  pi.  iv.— Kr0ybr,  Vid.  Selsk.  Skrift.,  VII,  1838, 
p.  323.— Milne  Edwards,  Hist.  Nat  Crust,  III,  1840,  p.  128.— Kr0yer, 
Nat  Tidsskr.,  II,  1847,  p.  402.— WnrrE,  List  Cr.  Brit  Mus.,  1847,  p.  93.— 
Brandt,  Cr.  in  Middendorff's  Sibirische  Reise,  II,  Pt  1,  1851,  p.  145. — 
Meinert,  Nat  Tidsskr.,  3d  ser.,  XI,  1877,  p.  84.— Brandt,  Comptes  Ren- 
das,  1880,  p.  713;  Ann.  Mag.  Nat  Hist.,  VI,  1880,  p.  98. 

(?)  Saduria  entomon  Adams,  in  White,  Sunderland's  Voyage  BaflBn's  Bay,  etc., 
Appendix,  1852,  p.  ccvii. 

IdoUtga  Umgicatuia  Lockington,  Proc.  Cal.  Acad.  Sci.,  VII,  1877,  Pt  1,  p.  45. 

GlypUmotus  entomon  Mibrs,  Trans.  Linn.  Soc.  London,  XVI,  1883,  pp.  12,  13,  pi. 
I,  figs.  1,  2  (see  Miers  for  above  synonymy). — Richardson,  Proc.  U.  S.  Nat 
Museum,  XXI,  1899,  p.  843. 

Localities. — St.  Michael,  Alaska  (Dr.  Ritter);  Yakutat  Bay,  Alaska. 
(Harriman  Alaska  Expedition.) 

IDOTEA  RBSBCATA  Stimpson. 

Idotea  resecata  Stimpson,  Bost.  Joum.  Nat.  Hist,  VI,  1857,  pp.  504-505,  pi.  xxii, 
fig.  7;  Proc.  Bost.  Soc.  Nat  Hist.,  VI,  1859,  p.  88.— Miers,  Joum.  Linn. 
Soc.  London,  XVI,  1883,  pp. 45-46. — Richardson,  Proc.  U.S.  Nat  Museum, 
XXI,  1899,  p.  844. 

Locality. — ^Tomales  Bay,  California.     (Dr.  Ritter  and  party.) 

IDOTEA  GRACILLIMA  (Dana). 

Stenosoma  graciUimum  Dana,  Proc.  Acad.  Nat  Sci.  Philad.,  1854-55,  VII,  p.  175.— 
Stimpson,  Bost  Joum.  Nat  Hist.,  VI,  1857,  p.  505. 

Idolea  gracUlima  Miers,  Joum.  Linn.  Soc.  London,  XVI,  1883,  p.  35. — Richard- 
son, Proc.  U.  S.  Nat  Museum,  XXI,  1899,  p.  844. 

£ocaZ%.— California  (Dana). 

The  description  of  this  species  given  by  Professor  Dana  is  very 
short  and  rather  vague.  He  describes  the  body  as  extremely  narrow 
and  filiform,  the  thoracic  segments  subquadrate,  head  quadrate.  He 
refers  to  the  linear  post-abdomen,  which  is  truncated  at  the  apex,  is 
three-jointed,  and  marked  on  either  side  with  a  suture.     The  antennae 
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Fig.  2.— Idotba  gracillima  (Dana). 
x5. 


are  described  as  being  a  little  shorter  than  half  the  body,  with  a  ten 
to  twelve  jointed  flagelluni. 
No  figure  of  the  form  has  ever  been  given. 

A  species  of  Idotea  was  sent  to  the  U.  S.  National  Museum  by  Dr. 
Ritter.    The  specimens,  which  are  eight  in  number,  were  collected  by 

him  at  Bolinas,  California.  They  are 
more  closely  allied  to  /  graciUima  than 
to  any  other  known  species  of  Idotea 
from  the  Pacific  coast  of  North  America. 
Until  evidence  can  be  given  of  their  dis- 
tinctness, I  shall  consider  them  identical 
with  /.  grdcillhna. 

Description. — Body  slender,  about 
seven  times  longer  than  wide,*"  with  the 
sides  nearly  parallel.  Surface  entirely 
smooth;  color  in  alcohol  uniformly  pink- 
ish. A  note  referring  to  the  color  of  the 
specimens  in  life  states  that  they  are 
green,  brown,  and  striped. 

Head  quadrate,  with  rounded  antero- 
lateral margins,  and  a  slight  median  ex- 
c*avation  in  the  anterior  margin.  Eyes 
situated  at  the  extreme  lateral  edge  and 
about  the  middle  of  the  head;  they  are  small,  but  distinct.  The  first 
pair  of  antennae  are  four-jointed  and  extend  a  little  beyond  the  extrem- 
ity of  the  second  peduncular  joint  of  the  second  pair  of  antennee.  The 
second  pair  of  antennae  are  equal  to  half  the  length  of  the  body;  the 
last  two  joints  of  the  peduncle 
are  subequal;  in  the  smaller 
specimens  the  flagellum  is  com- 
posed of  ten  joints;  in  the  larger 
ones  there  are  eighteen  joints. 

The  first  thoracic  segment  is 
short  in  the  middle  but  is  pro- 
duced antero-Iaterally  on  either 
side;  it  is  not  wider  than  the 
head.  The  second,  third,  and 
fourth  segments  are  subequal  in 
length,  and  are  longer  than  the 

first  segment.  The  fifth,  sixth,  and  seventh  segments  gradually 
decrease  in  length.  The  epimera  of  all  the  segments  are  extremely 
narrow;  those  of  the  second  and  third  segments  extend  but  half  the 
length  of  the  segment;  those  of  the  fourth  and  fifth  segments  extend 
three-fourths  the  length  of  the  segment;  those  of  the  last  two  segments 
extend  the  entire  length  of  the  segment. 

«  The  female  is  figured.     The  body  is  pomewhat  broader  thanu^he^i^. 


Fig.  3.— Abdomen  of  Idotea  gracillima,  showing 
variations. 


NO.  im.       NA  TURAL  HISTOR  Y  OF  THE  ISOPODA—RICHA RDSON.         663 

The  abdomen  consists  of  three  distinct  segments,  with  suture  lines 
on  either  side  of  another  coalesced  segment.  The  third  or  terminal 
segment  has  subparallel  sides  to  about  the  middle,  where  the  segment 
gradually  becomes  narrower  to  a  truncate  extremity.  On  the  poste- 
rior margin  of  the  terminal  segment  is  a  faint  indication  of  a  double 
emargination  on  either  side  of  an  obtuse  median  point. 

Legs  small  and  slender  and  devoid  of  hairs. 

The  five  small  specimens  and  one  large  one  agree  in  having  the 
terminal  segment  as  described  above.  The  two  larger  specimens  show 
the  emargination  more  distinctly,  one  of  the  specimens  more  so  than 
the  other.     Figures,  showing  all  three  variations,  are  given. 

The  specimens  agree  in  all  other  ehai*actei*s. 

Dana's  specimens  were  collected  by  Prof.  J.  Le  Conte  on  the  coast 
of  California. 

IDOTBA  WOSNBSBNSKII  Brandt. 

Idotea  wosnesenakii  Bbandt,  Middendorff's  Sibirieche  Reifle,  II,  Pt.  1, 1861,  Crust., 

p.  146. 
IdoUa  hirtipfs  Dana,  Cr.  U.  S.  Expl.  Exp.,  XIV,  Pt.  2,1853,  p.  704,  pi.  xlvi,  fig.  6. 
IdoUa  oregoneims  Dana,  Proc.  Acad.  Nat.  Sci.,  Philad.,  VII,  1864,  p.  175. 
IdoUa  wosncBenskii  Stimpson,  Bost.  Joum.  Nat.  Hist,  VI,  1857,  p.  504. 
Idotea  womeseiiMkii  Spence  Bate,  Lord's  Naturalist  in  British  Ck>lumbia,  II,  1866, 

p.  281. — MiEBS,  Joum.  Linn.  Soc.  London,  XVI,  1883,  p.  40. — Richardson, 

Proc.  U.  S.  Nat.  Museum,  XXI,  1899,  p.  846. 

Localities. — Dutch  Harbor  on  Unalaska  Island;  Humboldt  Bay  on 
Popof  Island;  Yakutat;  Garforth  Island  in  Muir  Inlet,  and  Sitka, 
Alaska;  Beaver  Cove,  on  Vancouver  Island;  (Harriman  Alaska  Ex- 
pedition.)   Lands  End,  California.     (Dr.  Ritter  and  party.) 

IDOTEA  STBNOPS  Benedict. 

Idotea  9tenops  Benedict,  Proc.  Biol.  Soo.  Washington,  XII,  1898,  pp.  54-55. — 
Richardson,  Proc.  U.  S.  Nat.  Museum,  XXI,  1899,  p.  846. 

Locality  not  given.     (Dr.  Ritter  and  party.) 

IDOTEA  OCHOTENSIS  Brandt 

Idotea  ochotensis  Brandt,  Middendorff' s  Sibirische  Reise,  II,  Pt.  1,  1861,  Crust., 
p.  145,  pi.  VI,  %.  33. — MiERS,  Journ.  Linn.  Soc.  London,  1883,  XVI,  pp. 
32-34,  pi.  I,  figs.  8-10.— RicHARDHON,  Proc.  U.  S.  Nat.  Museum,  XXI,  1899, 
p.  846. 

Localities. — Lands  End  and  Fort  Point,  California.  (Dr.  Ritter  and 
part3\)  Humboldt  Bay  on  Popof  Island,  Alaska.  (Harriman  Alaska 
Expedition.) 

SYNIDOTEA  RITTERI.  new  species. 

Body,  ovate  in  outline.  Color,  yellow,  with  markings  of  black; 
terminal  segment  almost  entirely  black. 

Head  with  prominent,  rounded  antero-lateral  angulations,  at  base 
of  which,  and  just  above  the  eyes,  is  a  conspicuous  horn-like  projection, 
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hook-shaped,  directed  up^^ard  and  forward,  one  on  either  side  of  the 
head.     In  the  median  excavation  of  the  frontal  margin  on  either  side 
of  the  median  line  is  a  prominent  tubercle.     Between  the  eyes  and  in 
line  with  them  on  the  posterior  portion  of  the  head  are  two  low 
tubercles.     The  ej'^es  are  situated  at  the  extreme  lateral  margins  on 
the  posterior  portion  of  the  head,  and  are  somewhat  elevated  above 
the  surface;  they  are  black  and  conspicuous,  and 
composed  of  many  ocelli.     The  first  pair  of  an- 
tennae consist  of  four  joints,  the  last  joint  being 
clavate  and  fringed  with  hairs;  the  second  pair 
of  antennae  have  a  five- jointed  peduncle,  and  a 
flagellum  composed  of  eight  joints;  the  third 
joint  of  the  peduncle  has  a  prominent  tubercle. 
The  first  four  segments  of  the  thorax  are 
longer  than  the  last  three.     The  lateral  parts  of 
all  the  segments  are  widely  expanded,  with  mar- 
gins well  rounded.     The  lateral  parts  are  not 
separated  from  the  dorsal  portion  of  the  seg- 
ments, but  are  firmly  anchylosed. 

The  abdomen  consists  of  one  segment,  with 

suture  marks,  one  on  either  side,  indicative  of 

another  pwirtly  coalesced  segment.    The  abdomen 

tapers  gradually  to  a  broadly  rounded  extremity, 

which  is  slightly  excavate  in  the  median  line. 

The  seven  pairs  of  legs  are  but  sparingly  furnished  with  hairs. 

The  upper  half  of  the  opercular  valve  is  black,  the  lower  half  yellow. 

There  are  three  longitudinal  lines  of  low  swellings  on  the  body,  one 

median,  the  other  two  placed  one  on  either  side  of  the  median  line. 

Only  one  specimen  was  taken  at  Lands  End,  California,  by  Dr. 
Ritter  and  party. 

This  species  is  closely  allied  to  Syiiidotea  consolidata  (Stimpson),* 
but  differs  from  that  species  in  the 


Fio.  4.— Synidotba  ritteri, 
xlO. 


(a) 


(6) 


Fig.  5.— Head  op  (a)  Synidotea  kittui 

AND  or  (6)  S.  C0N80LIDATA.      X  10. 


shape  and  greater  size  of  the  tubercles 
in  front  of  the  eyes,  the  tubercles 
being  hook-shaped  and.very  prominent 
in  S,  ritteri  and  projecting  far  in  front 
of  the  anterior  margin  of  the  head, 
while  in  S,  consolidata  they  are  small 
(Stimpson  speaks  of  them  as  being  minute),  are  not  hooked,  and  do 
not  project  any  considemble  distance  in  front  of  the  anterior  margin 
of  the  head;  in  the  greater  size  of  the  two  median  tubercles  on  the 
anterior  division  of  the  head  (Stimpson  does  not  mention  these  tuber- 
cles in  his  description,  but  in  the  specimens  sent  to  the  U.  S.  National 
Museum  from  Pacific  Grove,  California,  by  Mr.  J.  O.  Snyder,  and  which 

«Proc.  Cal.  Acad.  Sci.,  I,  1856,  p.  97;  Boat.  Journ.  Nat.  Hist.,  VI,  1857,  p.  503. 
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(a)  ^  (6) 

Fig.  <S.— Abdomen  op  (a)  Synidotka  rit- 

TERl  AND  of  (6)  S.  C0N80LIDATA.     X  10. 


Dr.  James  E.  Benedict  has  identified  with  S.  consolidata^  and  figured 

in  his  paper  on  the  genus  Synidotea^^ 

these  tubercles  are  present,  but  very 

minute);  in  the  shape  of  the  terminal 

segment  of  the  body,  it  being  much 
broader,  and  tapering 
veiy  gradually  to  a 
broadly  rounded  ex- 
tremity, which  has  a 
slight    median    notch 

or  excavation  in  S.  ritteri^  while  in  S.  consolidata  the 
terminal  segment  of  the  body  is  narrower,  and  tapers 
to  an  extremity  marked  by  two  pronounced  teeth  or 
angulations  separated  by  a  deep  median  notch. 

Specimens  of  the  same  size  were  taken  in  making 
the  above  comparisons. 

ASELLOTA  or  ASELLOIDEA. 
Family  JANIRID^E. 

JANIROPSIS  KINCAIDI,  new  species. 

Color  of  body  light  brown,  profusely  and  densely 
covered  with  black  markings. 

Head  wider  than  long;  frontal  margin  nearly 
straight,  with  lateral  angles  round- 
ed. Eyes  large,  black,  situated 
some  little  distance  from  the  lateral  margin.  First 
pair  of  antennae  short;  flagellum  consisting  of  only 
eight  joints  in  the  female,  of  ten  in  the  male.  Sec- 
ond pair  of  antenna?  lost  in  all  the  specimens. 
Maxillipeds  with  palp  consisting  of 
five  joints,  the  first  three  of  which 
are  very  much  dilated. 

First  segment  of  thorax  with  lat- 
eml  margins  straight;  epimera 
rather  bilobed  and  occupying  most 
of  the  lateral  margin  of  the  segment.  Second,  third, 
fourth  and  fifth  segments  with  antero-lateral  angles 
produced  into  rounded  lobes.  Epimera  of  second  and 
third  segments  situated  about  the  middle  of  the  lateral 
margin;  those  of  the  fourth  and  fifth  segments  occu- 
pying more  of  a  posterior  position  on  the  lateral  mar- 
gin. Epimera  of  the  last  two  segments  situated  at  the  post-lateral 
angles  of  the  segments. 

aPrw.  Acad.  Nat.  Sci.  Philad.,  1897,  p.  393.  .     r^n^n\o 
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Fig.  7.— Janiropsis 

KINCAIDI.      X  7Q\. 


Fig.  8.— Maxilliped  of 
janibop8i8  kincaidi. 

x77. 


Fig.  9.— Last  tho- 
bacic    segment, 

abdomen,        AND 

ubopodaofJani- 
bop8i8  kincaidi. 

X20i. 
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Fig.  10.  — Uropod 
o  p  janirop8i8 
kincaidi.    x  77. 


Abdomen  broad,  gradually  becoming  somewhat  narrower  toward 
the  posterior  extremit}'.  Posterior  margin  produced  in  three  Fobes, 
two  lateral  lobes,  one  on  either  side  of  a  broadly  rounded 
median  lobe;  the  two  lateral  lobes  are  acute.  The 
uropoda  are  short,  not  longer  than  half 
the  length  of  the  terminal  segment  of 
the  body;  the  basal  segment  is  broad, 
quadrate  in  shape,  and  shorter  than 
either  branch;  the  inner  branch  is  some- 
what longer  than  the  outer  one.  The 
middle  piece  of  the  operculum  in  the 
male  is  very  similar  to  the  figure  given 
by  Sars^  of  the  type  species  of  the 
genus,  Janiropsis  hreviremus.  It  is 
produced  and  greatly  dilated  at  the  distal  extremity. 
Nine  specimens  were  obtained  by  the  Harriman 
Alaska  expedition  at  Yakutat,  Alaska.  They  were 
collected  by  T.  Kincaid,  after  whom  the  species  is 
named.  Five  females  and  four  males  were  collected. 
The  first  pair  of  legs  in  the  male  are  not  greatly  longer 

than  the  others;  they  are 
longer  in  the  type  spe- 
cies of  Janiropsia. 

The  very  short  supe- 
rior   antennae  with  few 
articulations,  the  greatly 
dilated  joints  of  the  max- 
illipeds,    the    form    and 
shape  of  the  middle  piece 
of  the  male  operculum 
with  its  dilated  tip  and 
the  shortness  of  the  uro- 
poda,  which     are    only 
half  the  length  of  the  terminal  segment 
of  the  body,  are  characters  which  un- 
doubtedly place  this  species  with  Janiropais  Sara. 
Type.—CvX.  No.  28,717,  U.S.N.M. 


(o)  (6) 

Fig.  12.— JAN1ROP818  KIN'CAIDl;  a,  LEG 
OF  PIR8T  pair;  6,  LEG  OF  SECOND 
PAIR.      X  27. 


FlO.  11.— JANIBOP8I8 
KINCAIDI;  O,  MID- 
DLE PIECE  OF  MALE 

operculum;  ft, 

LATERAL  PLATE  OF 
MALE  operculum; 
c,  second  PLBOPOD 
OF  MALE.      X  41. 


JANIROPSIS  CALIFORNICA,  new  species. 

Body  narrow,  elongate.     Surface  smooth;  color  uniformly  whitish. 

Head  with  a  prominent  rounded  median  lobe  on  the  anterior  margin; 
lateral  angulations  rounded;  lateral  margins  straight  and  converging 
toward  the  base.  Eyes  black,  distinct,  but  small,  and  simple  in  struc- 
ture.    Fii-st  pair  of  antennae  are  composed  of  six  joints,  and  extend 

«  Crustacea  of  Norway,  II,  1899,  p.  102. 
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Fig.  13.— Anterior 
part  of  body  of 
Janibopbis  cau- 
fornica.    x  27. 


nearly  to  the  middle  of  the  fifth  joint  of  the  peduncle  of  the  second 
pair  of  antennae.  Second  pair  of  antennce  are  about  equal  to  one- third 
the  length  of  the  body;  the  flagellum  is  composed  of  nineteen  or  twenty 
joints. 

The  first  thoracic  segment  is  but  little  wider  than  the  head;  the  mar- 
gins are  entire,  with  rounded  lateral  lobes.  The  sec- 
ond segment  has  the  lateral  margin  straight  with  the 
epimeron  showing  slightly  along  the  edge.  The  third 
and  fourth  segments  have  the  antero-lateral  lobe 
rounded,  the  posterior  margin  straight,  with  the 
epimeron  showing  as  a  rounded  lobe.  The  fifth, 
sixth,  and  seventh  segments  have  rounded  lateral  mar- 
gins with  epimera  showing  on  the  posterior  part  of 
the  segments. 

The  terminal  segment  is  rounded  posteriorly  with 
smooth  margins  and  a  median  lobe  between  the  uropoda. 
Uropoda  very  short,  about  half  as  long  as  the  ter- 
minal segment.     Branches  about  equal  in  length,  and 
twice  as  long  as  the  peduncle. 

Legs  simple,  ambulatory,  similar  in  shape  and  size, 
and  biunguiculate. 

Only  two  good  specimens,  both  females,  were  taken  at  Sausalito, 
California,  by  Dr.  Ritter  and  party.  Two  imperfect  specimens  also 
are  from  the  same  locality. 

Until  now  the  only  other  known  species  of  this  genus  was  Janiropsia 
hreviremis  Sars.**  As  that  author  has  pointed  out,  this 
genus  differs  from  Janira^  to  which  it  is  very  closely 
related,  in  the  much  shorter  uropoda;  in  the  shorter 
second  pair  of  antennae;  in  the  structure  of  the  first 
pair  of  antennae,  which  have  the  flagellum  composed  of 
only  a  restricted  number  of  articulations;  in  the  struct- 
ure of  the  first  pair  of  legs  in  the  male,  these  being 
''remarkably  developed,  prehensile,  much  longer  than 
any  of  the  other  pairs,  with  the  carpal  joint  fusiformly 
dilated" — in  the  female,  however,  this  pair  do  not 
differ  from  the  other  legs,  all  being  ambulatory  in  char- 
acter; in  the  greatly  dilated  joints  of  the  maxillipeds, 
and  in  having  the  tip  of  the  middle  piece  of  the  male  operculum  pro- 
duced and  dilated  at  the  distal  extremity. 

JANIRA  OCCIDBNTALIS  Walker. 

Janira  occiderUalis  Walker,  Trans.  Liverpool  Biological  Soc,  XII,  1898,  pp.  280- 
281,  pi.  XV,  figs.  7-10.— Richardson,  Ptoc.  U.  S.  Nat.  Mus.,  XXI,  1899, 
p.  859. 

Locality. — Puget  Sound.     (Harriman  Alaska  expedition.) 


Pig.  14.— P09TBBIOR 
pabt  op  body  of 
Janibopbis    cau- 

POBMICA.     X  27. 


«  Crustacea  of  Norway,  II,  1899,  p. 
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Family  ASELL1D.E. 

ASBLLUS  TOMALBNSIS  Harford. 
Asellus  tomalmm  Harford,  Proc.  Cal.  Acad.  Sci.,  VII,  1877,  pp.  54-55. 

The  description  of  this  form  is  given  in  the  following  concise 
manner: 

Head  a  little  transverse,  narrower  than  the  body.  Upper  antenna  not  reaching 
to  the  extremity  of  the  peduncle  of  the  lower.  Flagellnm  of  lower  antenna  longer 
than  its  peduncle.  Body  narrow  in  front,  gradually  increasing  in  width  toward  the 
tail. 

Peduncle  of  caudal  appendages  more  than  half  the  leuKth  of  the  terminal  filaments. 
Length  six-twentieths  inch. 

The  description  is  from  a  single  specimen. 

Eight  specimens  of  a  species  of  Asdlus  were  collected  by  the  Harri- 

man  Alaska  expedition  at  Lake  Washing- 
ton, Seattle.  I  have  referred  them  to  the 
above  species,  being  unwilling  to  describe 
a  new  species  of  Asellus  from  a  locality 
so  close  to  that  from  which  A.  tomalefisis 
was  found  (Tomales  Bay,  California), 
when  so  little  is  known  about  A.  tornalen- 
s^is.  Some  of  the  specimens  were  sent  to 
Dr.  William  E.  Ritter  for  comparison 
with  the  type  and  only  specimen  of  A. 
tmnaleTisis  in  the  collection  of  the  Cali- 
fornia Academy  of  Sciences.  The  result 
of  his  comparison  is  given  in  the  follow- 
ing quotation  from  bis  letter: 

About  the  only  difference  that  I  am  able  to 
make  out  is  in  the  fact  that  the  inner  ramus  of  the 
sixth  pleopods  (uropods?)  of  A,  tomaitnsiM  is  about 
half  as  long  as  the  exopodite  and  that  neither  is 
armed  with  a  tuft  of  hairs  at  the  tip.  This  is  the 
case  with  the  one  appendage  present,  but  its  mate 
is  gone.  It  is  possible  that  the  hair  tuft  may  have 
been  broken  off,  but  the  tips  of  the  rami  them- 
selves are  perfectly  smooth.  They  show  no  evi- 
The  fact,  however,  that  the  general  hairiness  of 
the  Academy  specimen  is  about  the  same  as  that  of  your  specimen  makes  me  sus- 
picious that  the  tuft  referred  to  has  been  removed.  The  antennse  and  antennules 
differ  in  no  essential  respect  so  far  as  I  can  see.  The  chelipeds  of  the  tyi)e  specimen 
I  am  unfortunately  unable  to  find. 

Description  of  specimens. — Body  narrow,  elongate,  gradually  widen- 
ing somewhat  from  the  anterior  to  the  posterior  extremity. 

Head  but  little  narrower  than  the  first  thoracic  segment  and  about 
twice  as  wide  as  long;   frontal  margin  slightly  excavate  and  without 


FlO.   15.— ABELLUS    TOMALEN8I8    HAB- 
rORD.      X  9. 

dence  of  having  lost  anything. 
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Fig.  16.— Mandi- 
ble OP  A8ELLU8 
TOMALEN8I8. 


median  process  between  the  antennee;  lateral  margins  straight,  with  a 
small  lobe  on  either  side  near  the  base  of  the  head.  Eyes  lateral,  situ- 
ated in  the  median  transverse  line.  First  pair  of  anten- 
nae reach  the  extremity  of  the  peduncle  of  the  second  pair 
of  antennae;  flagellum  contains  about  ten  joints.  Second 
pair  of  antennae  are  about  tvo-thirds  the  length  of  the 
body;  the  flagellum  consists  of  about  fifty -five  joints. 

The.first  segment  of  the  thorax  has  the  epimeral  lobes 
distinct  and  visible  from  a  doi*sal  view  at  the  antero- 
lateral angles  of  the  segment.  In  the  second  and  third 
segments  the  epimera  are  bilobed  and  occupy  the  ante- 
rior portion  of  the  lateral  margins.  In  the  fourth  seg- 
ment the  epimeron  is  a  small  lobe  situated  at  the  antero-lateral  ex- 
tremity of  the  segment.  In  the  fifth  and  sixth  seg- 
ments the  epimeron  is  a  small  lobe  about  the  middle 
of  the  lateral  margin.  In  the  seventh  segment  it  has 
more  of  a  posterior  position  on  the  lateral  margin. 

The  abdomen  is  broad,  with  the  sides  nearly  paral- 
lel. Posteriorly  it  is  produced  in  the  center  in  a  large 
triangularly  shaped  lobe  with  rounded  apex.  The  uro- 
poda  are  slender  appendages;  the  peduncle  is  some- 
what shorter  than  the  branches;  the  inner  branch  is 
about  a  fifth  longer  than  the  outer  branch.  The  mar- 
gins of  all  the  segments,  the  uropods,  and  legs  are 
fringed  with  hairs. 

The  legs  of  the  first  pair  are  cheliform;  the  pro- 
podus  is  elliptical  in  outline,  with  the  inferior  margin 
straight.     The  other  legs  are  similar  and  ambulatory  in  character. 
The  color  of  the  species  is  a  light  brown  somewhat  mottled. 


Fio.  17.— Lko  of 

riRST  PAIR  OP 
ASELLU8  TOMA* 
LKN8I8.      X  20|. 


Family  MUNNID^. 

MUNNA  sp.? 

A  very  much  mutilated  specimen  of  a  species  of  Munna  was  taken 
by  the  Harriman  Alaska  Expedition  at  the  Pribilof  Islands.  The 
Munnidse  have  not  heretofore  had  any  representatives  from  the  Pacific 
coast.  Although  it  is  very  probable  that  the  present  specimen  is  the 
type  of  a  new  species,  it  is  not,  however,  in  a  sufficiently  complete 
condition  to  warrant  a  description. 
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ONISCOIDEA. 
Family  LIGIID^E. 

LIGIA  OCCIDENTALIS  Dana. 

Liftia  occidentals  Dana,  U.  S.  Expl.  Exp.  Oust.,  XIV,  Pt.  2,  p.  742,  pi.  xlix, 
fig.  7;  Proc.  Acad.  Nat.  Sci.  Philad.,  VII,  p.  176. — Stimpson,  Bost  Journ. 
Nat.  Hist.,  VI,  1857,  p.  506.— Harford,  Proc.  Cal.  Acad.  Sci.,  VII,  1877,  p. 
116. — BuDDE-LuND,  Crust.  Isop.  Terrestria,  1885,  p.  264. — Richardson,  Proc. 
U.  S.  Nat.  Museum,  XXI,  1899,  p.  866. 

Localities. — Sausalito,  California,  and  San  Bartolom^  Bay,  Lower 
California.     (Dr.  Ritter  and  party.) 

LIOIA  PALLASII  Brandt. 

lAgia  pcUlasii  Brandt,  Bull.  Soc.  Imp^r.  des  Natur.  de  Moecou,  VI,  1833,  p.  172. 
Ligia  diMata  Stimpson,  Bost.  Journ.  Nat.  Hist.,  VI,  1857,  p.  507,  pi.  xxii,  fig.  8. — 

S.  I.  Smith,  Report  of  Progress  of  Geological  Survey  of  Canada,  1878-79. 
Ligia  septenlrianalis  Lockinqton,  Proc.  Cal.  Acad.  Sci.,  VII,  1877,  Pt.  1,  p*.  46. 
Ligia  stimpaoni  Mibrs,  Proc.  Zool.  Soc.  London,  1877,  p.  671  (see  footnote). 
Ligia  pallagii  Budde-Lund,  Crust  Isop.  Terrestria,  1885,  pp.  261-262. 

Locality. — Lowe  Inlet,  British  Columbia.    (Hbrriman  Alaska  Expe- 
dition.) 

Family  TRICHONISCID^. 

TRICHONISCUS  PAPILLICORNIS,  new  species. 


Body  covered  with  low  tubercle*. 


Color,  light  brown.  Head  with 
sides  produced  at  the  antero- 
latei'al  angles  in  large  lobes;  front 
triangularly 
produced  with  a 
slight  emargi- 
nation  at  the 
apex  of  the  tri- 
angle. Eyes  sit- 
uated on  the  lat- 
eral margins  at 
the  base  of  the 
Fio.  18.— Head  and  first  thoracic  bbqment  op    antcro- lateral 

TRICHONISCUS  PAPILLICORNXS.      X  41.  ,     ,  ^ , 

lobes;  they  are 
small  and  black  and  apparently  simple  in  structure. 
The  peduncle  of  the  antennae  consists  of  five  stout 
joints,  the  last  three  of  which  have  the  inner  mar- 
gins beset  with  numerous  strong  tubercular-like 
papillae,  each  surmounted  with  a  tuft  of  short,  stiff 
hairs  or  bristles;  the  fifth  joint  is  also  produced  at 
the  outer  distal  angle  in  an  acute  process.  The  flagellum  is  composed 
of  about  seven  joints,  the  joints  being  rather  indistinctly  defined;  the 
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The  buccal  mass  is  very 
The  post- 


Fig.  20.— Uropod  and  last  bbgment  of 
abdomen   op  trichoni8c18  papilli- 

CORNI8.      X  77. 


fw.  21.— i'ropod 
op  left  sidk  op 
Trichonisccb 
papillicobki8. 

xT7. 


last  joint  is  tipped  with  a  bunch  of  hairs. 

prominent  below. 
The  segments  of  the  thorax  are  about  equal  in  length 

lateral  angles  of  all  the  segments,  ex- 
cept the  first,  are  produced  ba<*.kward, 
very  slightly  in  the  case 
of  the  second,  third, 
and  fourth,  but  becom- 
ing gradually  more  *<o, 
until  the  last  two  seg- 
ments show  this  character 
very  markedly. 

The  abdomen   is   nar- 
rower than  the   thorax. 
All  the  segments  are  visi- 
ble in  entiret}^  not  being  covered  laterally  by  the  last 
thoracic  segment.     The  terminal  segment  is  triangu- 
larly  produced    with    the    apex 
somewhat  rounded. 
The  uropoda  are  short,  styliform;  the  outer 

branch  is  the  stouter  and  extends  a  little  be- 

vond  the  extremity  of  the  inner  branch.     Both 

branches  are  tipped  with  a  few  hairs. 
Only  a  single  specimen  was  obtained  by  the 

Harriman  Alaska  expedition,  at  Seldovia,  Cook  Inlet 

on  the  beach. 
%>^.— Cat.  No.  28772,  U.S.N.M. 

VI. 

ISOPODS  COLLECTED  AT  THE  HAWAIIAN  ISLANDS  BY  THE  U.  S.  FISH 
COMMISSION  STEAMER  ALBATROSS. 

The  U.  S.  Fish  Commission  is  undertaking  a  systematic  exploration 
of  the  marine  fauna  of  the  Hawaiian  Islands,  under  the  direction  of 
Dr.  D.  S.  Jordan.  During  the  summer  of  1902,  under  the  immediate 
charge  of  Prof.  C.  H.  Gilbert,  the  U.  S.  Fish  Commission  steamer 
Alhatrms  was  engaged  in  dredging  in  the  vicinity,  while  a  party  of 
assistants  explored  the  shore  and  shallow  water. 

The  isopods  collected  were  not  numerous.  Most  of  them  are  now  to 
science,  only  two  species  in  the  collection,  Ligia  haw<i!iet;:,ls  Dana  and 
Cymoihtm  recta  Dana,  having  been  previously  recorded  from  the  islands. 

Two  new  genera  of  parasitic  isopods,  representing  different  families 
of  Epicaridea^  the  Dajida*  and  the  Bopyridse^  are  herein  described. 
The  Bopyrid  genus  is  particularly  interesting,  because  it  is  the  first  of 
that  family  known  to  occur  in  the  visceral  cavity  of  Decapods,  the 
Entom-ticidce  alone  having  been  known  to  have  that  position  in  relation 
to  their  hosts,  the  Brachyurous  Crustacea.  ^ 
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CORKI8.      X  15. 
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CHELIFERA  or  TANAIOIDEA. 

Family  APSEUDID^. 

APSEUDES  sp.? 

One  mutilated  specimen  was  obtained  by  the  U.  S.  Fish  Commissioo 
steamer  Albatross  off  the  south  coast  of  Molokai  Island,  the  Hawaiian 
Islands. 

FLABELLIFERA  or  CYMOTHOIDEA. 

Family  ^GID.t:. 

^GA  QUADRATASINUS  Richardson,  new  species. 

Body  (fig.  23)  ovate,  about  two  and  a  third  times  longer  than  brottd. 
Color  uniformly  light  yellow. 

Head  with  frontal  margin  rounded  and  produced  in  a  small  median 
process  between  the  basal  joints  of  the  first  pair  of  antennee;  posterior 
margin  nearly  straight.  Eyes  situated  on  the  an tero- lateral  margin, 
extending  along  each  side  from  the  posterior  margin  of  the  head  to  the 
proximal  end  of  the  third  peduncular  joint  of  the  first  pair  of  antenna, 
and  separated  from  each  other  on  the  anterior  margin  by  8  distAoce 
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Pig.  QS.^JEoa  quadratas- 
init8,  new  species.  x  2|. 


equal  to  the  length  of  one  eye.  The  first  pair  of  antennae  (fig.  24)  have 
the  peduncle  composed  of  two  short  joints  of  equal  length,  and  a  long, 
slender  joint  equal  to  the  length  of  the  first  two  taken  together;  none  of 
these  joints  are  dilated;  the  flagellum  is  composed  of  twenty-four  joints 
and  extends  to  the  posterior  margin  of  the  second  thoracic  segment. 
The  second  pair  of  antennae  have  a  five-jomted 
peduncle,  the  distal  end  of  the  fifth  joint  of  which 
extends  to  the  middle  of  the  first  thoracic  segment; 
the  flagellum  is  composed  of  twenty-four  joints, 
and  reaches  the  posterior  margin  of  fhe  third 
thoracic  segment. 

The  frontal  lamina,  or  interantennal  plate  is 
cone-shaped,  round  and  flat  at  its  distal  end,  and 
produced  at  its  proximal  end  to  an  acute  point. 
The  segments  of  the  thorax  are  equal  in  length. 
The  epimera  of  the  socond,  third,  and  fourth  seg- 
ments are  not  pro- 
duced posteriorly 
beyond  the  margin 
of     the     segment; 

those  of   the  fifth,  sixth,  and  seventh 
segments  are  produced  backward. 

There  is  an  arcuate  carina  on  all  the 
epimera  which  extends  from  the  post- 
lateral  external  angle  to  the  internal  antero-lateral  angle  of  the  oppo- 
site side. 

All  six  segments  of  the  abdomen  are  distinct,  the  first  segment 
being  a  little  shorter  than  the* four  following.  The  sixth  or  terminal 
segment  is  well  rounded  posteriorly,  with  a  pronounced  and  wide 
emargination,  quadrangular  in  shape,  in  the  median  line.  On  either 
side  of  this  emargination  the  posterior  mar- 
gin is  crenulate  for  some  distance,  and  is 
provided  with  minute  spines,  about  eight  on 
either  side. 

The  uropoda  (fig.  25)  are  about  equal  in 
length,  and  are  not  longer  than  the  terminal 
abdominal  segment.  The  outer  bi'anch  is 
oval  in  shape,  denticulate,  and  provided  with 
spines  on  the  external  and  posterior  margin. 

The  inner  branch  is  unlike  the  outer  branch  in  shape,  and  tapers  to  a 
narrow  extremity  at  the  post-lateral  side  of  the  external  margin,  the 
external  margin  being  almost  straight;  this  branch  is  also  crenulate 
and  provided  with  small  spines. 

The  first  three  pairs  of  legs  are  prehensile.     On  the  third  pair  (fig. 
26)  there  is  one  spine  on  the  ischium,  six  on  the  merus,  two  on  the 


Pio.  24.— Fbontal  lamina  and  pedun- 

CU8  OP  BOTH  PAIRS    OP    ANTKNNJB  OP 
MBA  OrADBATASIKUS.      X  9|. 


Fig.   25.— Terminal     segment 
with  uropoda  of  mqa  quad- 

RATASINVa,      X  ^. 
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carpus,  and  one  at  the  distal  end  of  the  propodus.    The  four  following 

pairs  of  legs  are  gressorial,  and  are  provided  with  spines  on  the 

ischium,  merus,  carpus,  and  propodus. 
Only  one  specimen  was  obtained  in  1902  from  Kauai  Island,  the 

Hawaiian  Islands,  by  the  U.  S.  Fish  Commission  steamer  Alhatross, 

Type.— Ceit  No.  28971,  U.S.N.M. 
This  species  approximates  more  closely  to 
^^a  hicisa*^  Schioedte  and  Meinert  than  to  any 
other  described  species  of  the  genus.  It  differs, 
however,  in  the  shape  of  the  abdomen,  which 
is  more  triangular  in  A.  incisa;  in  the  shape 
of  the  terminal  notch,  which  is  V-shaped  in  A. 
incisa^  more  quadrangular  in  A.  quad/ratasinus; 
in  the  smaller  eyes,  which  do  not  meet  in  the 
median  line  as  in  ^^^1.  incisa^  but  are  separated 

Fio.  26.-LBO  or  THIRD  PAIR    by  a  space  equal  to  the  tength  of  one  eye;  by 

OK      JBQA     QUADRAT A8INU8.        ^i  i  .  *      i       .  I  •  i 

x8.  the   longer  antennae  of  both  pairs,  each  con- 

taining also  a  greater  number  of  joints  in  the 
flagellum;  and  in  having  the  prehensile  legs  provided  with  numerous 
spines,  while  in  A.  incisa  there  is  a  single  spine  on  the  ischium  and  a 
single  one  on  the  carpus. 

AGA  DESHAYESIANA  (MUne  Edwards.) 

Rocinela  deshayemarm  Milxe  Edwards,  Hist.  Nat.  Crust,  III,  p.  243. 
jEga  deshayesiana  Schkedte  and  Meinert,  Naturhistorisk  Tidsskrift,  XII,  (3), 
1879-80,  pp.  360-361,  pi.  viii,  figs.  7-9. 

Locality. — Pailolo  Channel,  between  Molokai  and  Maui  Islands  and 
Noith  East  Approach. 

This  species  has  been  recorded  from  the  Mediterranean  (Milne 
Edwards);  from  the  Adriatic,  at  Fayal,  the  Azores,  and  Palermo 
(Schicedte  and  Meinert);  from  lat.  15^^  40'  N.,  long.  23^  5'  8"  W. 
(Studer). 

A  single  specimen  was  obtained  by  the  U.  S.  Fish  Commission 
steamer  AlhatroHS  which  differs  from  those  recorded  as  described  and 
figured  by  Schicedte  and  Meinert  only  in  having  seven  spines  instead 
of  six  on  the  merus,  and  in  not  having  the  single  spine  on  the 
distal  end  of  the  propodus.  Its  occurrence  in  this  locality  is  rather 
remarkable. 

ROCINELA  HAWAIIENSIS  Richardson,  new  species. 

Body  (tig.  27)  narrow,  elongate,  two  and  a  half  times  longer  than 
wide.     Color  uniformly  yellow,  with  no  markings. 

Head  triangular;  front  produced  over  the  basal  joints  of  the  first 
pair  of  antennae     Eyes  very  large  and  round,  separated  from  each 

« Naturhistorisk  Tidsskrift,  (3),  XII,  1879-1880,  pp.  373-374,  pi.  x,  figs.  13-15. 
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FlO.  27.— ROCINELA     HAWAIIEN- 
818,  NKW  8PECIBB.      X  2|. 


other  by  a  distance  equal  only  to  half  the  width  of  one  eye.  First  pair 
of  antennae,  with  a  flagellura  of  five  joints,  extend  to  the  end  of  the 
peduncle  of  the  second  pair  of  antennse.  Second  pair  of  antennas,  with  a 
flagellum  of  seventeen  joints,  reach  the  poste- 
rior mar^n  of  the  second  thoracic  segment. 
First  two  segments  of  thorax  subequal  in 
length;  third  and  fourth  subequal  and  a  little 
longer  than  the  first  two;  fifth  and  sixth 
longest,  each  one  nearly  equal  to  the  first  two 
segments  taken  together;  seventh  segment 
shorter  than  the  two  preceding,  about  equal 
to  the  third  or  fourth.  Epimera  of  the  last 
four  segments  acutely  pointed  at  their  pos- 
terior extremities;  those  of  the  second  and 
third  segments  more  rounded  posteriorly. 

The  first  abdominal  segment  is  entirely  con- 
cealed by  the  seventh  thoracic  segment  except 
at  the  sides;  the  three  following  segments  are 
subequal,  with  acutely  produced  postero- 
lateral angles;  the  fourth  segment  has  the 
sides  not  produced  and  mostly  covered  by 
the  postero-lateral  angles  of  the  preceding  segment;  terminal  seg- 
ment narrowly  rounded.  Uropoda  oar-like,  subequal  in  length 
and  equal  in  width.  Both  branches  are  faintly  crenulate  on  the 
external  margin.  The  basal  joint  of  the  uropoda  extends  only  half 
the  length  of  the  inner  branch. 

First  three  pairs  of  legs  (fig.  28)  prehensile^ 
with  long  slender  curved  dactyli;  the  propodus 
is  armed  with  three  spines;  the  carpus  with  one 
spine,  and  the  merus  with  three  spines,  except 
on  the  first  pair  of  legs.  The  four  gressorial  legs 
are  long  and  slender  and  armed  with  few  spines. 
Only  one  specimen  was  taken  by  the  U.  S.  Fish 
Commission  steamer  AlbatroHH  at  Kauai  Island, 
the  Hawaiian  Islands,  at  a  depth  of  414  to  636 
fathoms. 

TT/yv.— Cat.  No.  28972,  U.S.N. M. 
This  species  is  perhaps  nearer  to  R,  ortentalis 
Schioedte  and  Meinert"  than  to  any  other  known 
species  of  the  genus.  It  differs  from  that  form,  however,  in  the  much 
larger  eyes  which  are  separated  by  a  distance  equal  only  to  half  the 
width  of  one  eye,  while  in  B.  orientaliH  the  eyes  are  separated  by 
a  distance  equal  to  one- third  the  width  of  the  head;  in  the  narrower 
and  more  elongate  body;  in  having  the  two  branches  of  the  uropoda 
of  equal  length  and  width,  while  in  R,  orieiitalix  the  outer  branch  is 


Fig.   2h.~Lbo    of   8bconi> 
pair  of  rocinbla  hawa- 

UKN8I8.      X  h\. 


a  Naturhietorisk  Tidaekrift,  (3),  XII,  1879-80. 
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narrower  and  shorter  than  the  inner  branch;  in  the  shorter  basal 
joint  of  the  uropoda,  it  being  equal  to  half  the  length  of  Uie  inner 
branch,  while  in  H.  orientalis,  the  basal  joint  extends  almost  to  the 
posterior  extremit}'  of  the  inner  branch;  and  in  the  narrower  terminal 
abdominal  segment. 

Family  CYMOTHOID^. 

CYMOTHOA  RECTA  Dana. 

Cyrtiotfioa  recta  Dana,  U.  S.  Expl.  Exp.,  Crustacea,  XIV,  pp.  751-752,  pi.  xui, 
fig.  13rt-r. 

lAtcality, — Puako  Bay,  Hawaii. 

Dana's  specimens  were  obtained  at  Hilo,  Hawaii,  by  Dr.  C.  Pickering. 
Only  one  adult  specimen  was  obtained,  but  a  large  number  of  young 
males  (fig.  29),  which  are  probably  the  young  of  this  species,  were 
taken  from  the  following  localities:  Between  Kauai 
Island  and  Modu  Mam  or  Bird  Island;  north  coast 
of  Molokai  Island;  south  coast  of  Oahu  Island. 
Depth,  6i  to  299  fathoms.     These  young  specimens 
are  probably  at  a  stage  somewhat  later  than  the 
young  of  the  first  and  second  stages  described  by 
Schioedte  and  Meinert^  for  C,  (Bstruvi  Linnseas 
and  C,  eximia^  because  all  seven  pairs  of  1^  are 
present.     The  pleopods,   uropods,  and  terminal 
segment  are,  however,  fringed  with  hairs,  and  the 
first  and  second  antennae  are  very  long,  the  first 
pair  reaching  the  extremity  of  the  first  thoracic 
segment  and  composed  each  of  ten  joints,  die 
Fig.  29.— YouNo  maTeof    second  pair  extending  to  the  posterior  margin  of 
cvmothoabkctadana.    ^Jj^  ^IjJj^  thoracic  segment  and  composed  each  of 
sixteen  long  joints.     The  eyes  are  large  and  post- 
laterally  situated,  and  the  frontal  margin  of  the  head  is  well  rounded. 
The  antero-lateral  angles  of  the  first  thoracic  segment  are  not  pro- 
duced along  the  sides  of  the  head  as  in  the  adult. 

ONISCOIDEA. 
Family  LIGUD^. 

LIGIA  HAWAIENSIS  Dana. 

Ligia  hawaiemut  Dana,  U.  S.  Expl.  Exp.,  Crustacea,  XIV,  pp.  740-741,  pi.  xlii, 
fig.  4  a-e. 

Locality, — Pearl  Harbor. 

A  single  specimen,  without  uropods,  is  referred  to  the  above  species, 
described  by  Dana,  from  the  islands  Oahu  and  Kauai,  in  the  Hawaiian 

«Naturhi8tori8k  Tidsskrift,  (3),  XIV,  1SS3-S4,  pp.  27^-278  and  281-282,  pi.  vm, 
figs.  10-13;  pi.  IX,  fig.  11. 
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Archipelago.  The  specimen  differs  from  the  description  in  having 
shorter  antennse,  which  do  not  extend  beyond  the  fifth  thoracic  seg- 
ment. Difference  in  sex  may  account  for  this,  as  it  has  been  shown 
that  in  this  genus  the  antennae  of  the  females  are  shorter  than  those  of 
the  males. 

Family  ONISCID^. 

PORCELLIO  L^VIS  LatrcUlc. 

Porcellio  UevU  hATmsiLLBy  Hist.  Crust.  Ins.,  VII,  p.  46. — Leach,  Edinb.  EncycL, 
VII,  p.  406. — Milne  Edwards,  Hist.  Nat.  dee  Crust.,  Ill,  p.  169. — Budde- 
LuND,  Nat.  Tidsskrift,  (3),  VII,  p.  236;  Crust.  Isop.  Terrestria,  1886,  pp. 
138-141.     (See  Budde-Lund  for  further  synonymy. ) 

Locality, — Aiea,  Oahu. 


EPICARIDEA  or   BOPVROIDEA. 

Family  DAJID.E. 
ZONOPHRYXUS  Richardson,  new  genus. 

Type, — Zonophryxus  retroden^  Richardson,  new  species. 

Body  of  female  provided  on  the  ventral  side  with  a  border  which 
surrounds  it  on  all  sides,  and  which  is  wider  in  the  anterior  or  cephalic 
region.  The  posterior  portion  of  the  marginal  border  is  provided 
with  nine  small  triangular  processes,  four  on  either  side  of  a  median 
one,  and  undoubtedly  indicates  five  coalesced  abdominal  segments. 
Five  pairs  of  legs  present  on  the  anterior  half  of  the  ventral  side. 
Five  pairs  of  incubatory  lamellae  on  either  side  of  the  ventral  surface 
meet  in  the  median  line,  the  fifth  pair  being  narrow  and  elongate  and 
concealing  the  second  and  third  pairs,  which  are  ver}'  small,  and  a  part 
of  the  fourth  pair.  Dorsal  surface  convex,  with  only  faint  traces  of  seg- 
mentation, the  boundaries  of  the  three  divisions  of  the  body  not  being 
indicated.  Small  incisions  at  the  side  of  the  anterior  half  of  the  body 
on  the  marginal  border  probably  indicate  the  place  of  separation  of 
the  head  from  the  thorax,  the  first  thoracic  segment  from  the  second, 
and  the  second  from  the  third. 

Male  with  the  first  thoracic  segment  fused  with  the  head.  All  seven 
pairs  of  legs  present.     Segments  of  abdomen  consolidated  into  one. 

This  genus  differs  from  all  the  other  Dajidee  in  having  the  marginal 
border  surrounding  the  body  and  in  having  the  nine  triangular  proc- 
esses on  the  posterior  margin  of  this  border,  representing  five 
coalesced  abdominal  segments. 

It  differs  from  Dajus  Kr03^er  in  having  the  segments  of  the  abdo- 
men fused  in  the  female;  in  having  but  slight  traces  of  segmentation 
in  the  thoracic  region,  and  in  both  male  and  female  lacking  uropoda. 
It  differs  from  B ranch! ophryxu^  CauUery  in  having  five  pairs  of  legs 
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and  five  pairs  of  incubatory  lamellaB,  only  four  pairs  of  I^s  and  of 
incubatory  lamellae  being  true  of  Branchiophryxus^  and  in  having  a 
single  pair  of  pleopoda,  which  are  altogether  wanting  in  that  genus. 
It  differs  from  Notophryxus  Sars  in  the  form  of  the  abdomen  and  head 
and  in  having  five  pairs  of  incubatory  lamellae  instead  of  a  single  pair. 
It  differs  from  Aspldophryxus  Sars  in  the  form  of  the  head  and  abdo- 
men of  the  female,  and  in  having  no  trace  of  segmentation  or  append- 
ages to  the  abdomen  of  the  male. 

ZONOPHRYXUS  RETRODENS  Richardson,  new  species. 

Body  of  female  (fig.  30)  rather  quadrangular  in  shape,  with  only 
faint  traces  of  segmentation  on  the  dorsal  surface.     Dorsal  surface 

\evy  convex,  with  no  distinct 
boundaiy  between  the  three 
chief  divisions  of  the  body, 
the  head,  thorax,  and  abdo- 
men being  continuously  one. 
On  the  ventral  side  a  border 
surrounds  the  entire  body, 
and  is  wider  in  the  cephalic 
region.     (Fig.  31.) 

The  cephalic  part  projects 
in  front  as  a  broadly  rounded 
area  or  border.  On  either  side 
of  the  body  on  the  anterior 
half  of  the  body,  the  lateral 
border  is  incised  with  three  small  indentations,  marking  off  the  head 
from  the  first  thoracic  segment,  the  second  from  the 
first,  and  the  third  from  the  second.  Five  indistinct 
lines  on  the  dorsal  surface  of  the  anterior  half  of  the 
body  mark  off  the  head  from  the  thorax  and  outline  the 
first  four  thoracic  segments.  The  pos- 
terior half  of  the  body  shows  no  trace  of 
segmentation  on  the  dorsal  surface.  The 
posterior  margin  of  the  border  at  the 
teiminal  part  of  the  bod}^  is  produced  in 
9  triangularly-shaped  processes.  These 
processes  are  arranged  four  on  either 
side  of  a  median  one,  and  undoubtedh'  indicate  the 
five  coalesced  abdominal  segments. 

The  legs  are  in  five  pairs  and  are  confined  to  the 
anterior  half  of  the  body  on  the  ventral  side. 
The  incubator}^  lamellae  (fig.  32)  consist  of  five  pairs  of  plates,  meet- 
ing in  the  median  ventral  line.     The  fifth  pair  overlap  the  second,  third, 
and  foui-th  pairs. 


Pig.  80.— ZoNOPHBYxrs   retbodens,  new  sPEais.    a, 

DORSAL  view;  b,  VENTRAL  VIEW.      X  4. 


Fig.  31.— Maiii^ 

UPED  or  TONO- 
PHRTXrS  RE- 
TEODENB.  vl44. 


Pig.  32.— FIR.ST  la- 
mella OF  MARSl'- 
PIL'M  OP  ZONO- 
PHRYXIT8  RETRO- 
DENS.     X  144. 
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Only  a  single  pair  of  pleopoda  are  present,  which  fold  back  upon 
the  lower  portion  of  the  fifth  pair  of  incubatory  plates. 

From  the  oral  area  there  extends  on  the  ventral  side  a  long  process, 
which  subdivides  and  terminates  in  two  lobes,  one  on 
either  side,  beneath  the  incubatory  lamellae. 

The  male  (fig.  33)  has  the  head  fused  with  the  first 
thoracic  segment.  .  The  other  six  segments  are  free  and 
distinct  All  the  segments  of  the  abdomen  are  consoli- 
dated into  one,  which  is  somewhat  oval  and  pointed  pos- 
teriorly. All  seven  pairs  of  legs  are  present,  the  first 
pair  being  attached  to  the  cephalic  segment.  The  head 
is  large,  concave  on  its  dorsal  surface,  the  anterior  mar- 
gin produced  into  a  rounded  process,  which  is  directed 
upward.  Eyes  are  wanting.  There  are  no  pleopoda  fig.  ssXzono- 
or  uropoda.  phryxus  rbtro- 

Only  one  specimen  was  obtained  by  the  U.  S.  Fish 
Commission  steamer  Albatross  from  the  south  coast  of  Oahu  Island, 
Hawaiian  Islands,  in  1902.    The  specimen  was  unattached. 

Type.'-4^L  No.  28970,  U.S.N.M. 

Family  BOPYRIDiE. 

Subfamily  E^^TTOFKILIN^K. 
ENTOPHILUS  Richardson,  new  genus. 

Type. — EntophiliiH  manit^tus  Richardson,  new  species. 

Body  of  female  leather  asymmetrical.  Dorsal  surface  with  segmenta- 
tion indicated  by  depressions  more  or  less  clearly  defined.  All  seven 
pairs  of  legs  present.  Marsupium  bounded  ventrally  by  five  pairs  of 
incubatory  lamellae.  Seven  pairs  of  plates,  overlapping  the  dorsal 
surface  and  attached  only  to  the  bases  of  the  legs,  extend  in  two  longi- 
tudinal series,  one  on  either  side  of  the  thorax;  these  plates  probably 
correspond  to  the  epimeral  plates. 

Two  series  of  five  plates  each  are  present  on  either  side  of  the  abdo- 
men, meeting  along  the  median  dorsal  side  and  surrounding  the  abdo- 
men at  the  sides,  the  lower  plates  nearly  meeting  again  on  the  ventral 
side  in  the  median  line.     Terminal  part  of  abdomen  truncate. 

Pleopoda  consisting  of  five  pairs  of  double-branched  lamellse.  Uro- 
poda absent. 

Male  with  the  six  segments  of  the  abdomen  clearly  and  distinctly 
defined,  the  last  segment  provided  with  a  pair  of  single-branched  uro- 
poda; all  the  preceding  segments  of  the  abdomen  provided  with  a  pair 
of  single-branched  well-developed  pleopoda.  Seven  pairs  of  thoracic 
legs  attached  to  the  seven  thoracic  segments. 


Digitized  by  VjOOQIC 


680 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


VOL.  XXTII. 


ENTOPHILUS   OMNITECTUS  Richardson,  new  species. 

Body  of  female  (fig.  34)  somewhat  asymmetrical.     Segmentation  on 
dorsal  surface  more  or  less  indistinctly  defined.     Marsupial  pouch  on 


ah  e 

Fig.  S4.— ENTOPHILUS  omnitectus,  new  species,    o,  dorsal  view;  6,  ventral  view; 

VIEW.      X  6^ 


r,   LATERAL 


ventral  side  extremely  large  and  completely  enclosed  by  incubatory 
lamellae,  which  are  visible  from  a  dorsal  view  at  the  sides  of  the  bod3\ 
Color  of  dorsal  surface  of  thorax  orange;  head,  abdomen,   and 
incubator}^  plates  white.     The  omnge  markings  on  the  young  within 
the  marsupium  give  an  orange  appearance  to  the  ven- 
tral side  of  the  body. 

Head  distinctly  bilobed.  Eyes  absent.  Both  pairs 
of  antennae  visible  from  a  dorsal  view,  the  first  pair 
consisting  of  perhaps  three  in- 
distinct joints;  the  second  pair 
extend  half  the  length  of  the 
head  and  consist  of  a  number 
of  indistinctly  defined  joints. 
(Fig.  35.) 
The  segments  of  the  thorax  are  more  dis- 
tinctly defined  in  some  specimens  than  in 
others.  Along  the  lateral  margins  of  the 
thorax  is  a  series  of  plates,  a  pair  for  each  seg- 
ment; these  plates  overlap  the  dorsal  surface  of 
the  thorax  at  the  sides  and  are  free  on  their 
whole  surface,  being  attached  only  at  the 
extreme  lateral  margin  to  the  legs.     (Fig.  36.) 

Similar  plates  are  also  found  on  the  abdomen,  where  they  meet  five 
from  either  side  along  the  median  dorsal  line.    The  exact  homology 


Fig.  35.— M  a  x  i  l  - 
liped  of  ento- 
philus omnitec- 
TUS,     X  141. 


Fio.  36.— Leo  of  fifth  pair 

WITH  fifth  LAMEL1.A  OF  MAR- 
SUPIUM ATTACHED  (ON  RIGHT 
SIDE)  AND  FIFTH  "LAME  PLEU- 
RA LE"  OF  ENTOPHILUS  OMNI- 
TECTUS.     X  9f . 
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Fig.  38.— First    lamella   of 

MAR8UPIUM   OF  ENTOPHILUS 
OMN1TECTU8.      X  14*. 


of  these  plates  is  rather  doubtful,  but  it  seems  probable  that  they 
correspond  to  the  'Mames  pleurales"  of  Giard  and  Bonnier. 

The  five  pairs  of  abdominal  plates,  which  meet  in  the  median  line 
on  the  dorsal  side,  extend  around  the  sides  of  the  abdomen  and  grad- 
ually almost  come  together  on  the  ventral  side,  the  last  pair  being 
very  much  closer  together  than  the  first  pair. 
The  last  two  pairs  of  plates  are  almost  con- 
cealed by  the  overlapping  plates  of  the  preced- 
ing segments. 

The  extremity  of  the  abdomen  is  truncate  and 
without  uropoda.     The  pleopoda  (fig.  37)  are 
five  pairs  of  double-branched  tapering  append- 
ages, all  similar  in  shape. 

There  are  five  pairs  of  incu- 
batory  lamellae,  which   form 
the  ventral  side  of  the  mar- 
supial pouch,  enclosing  it  completely,  the  lamellae 
overlapping  in   the   median   line.     (Fig.  38.) 

Seven  pairs  of  small,  feeble  legs  are  present,  a  pair 
for  each  segment  of  the  thorax. 

The  male  (fig.  39)  is  narrow  and  elongate  and  with- 
out any  color  markings.  The  head  is  very  large  and 
without  eyes.  The  seven  segments  of  the  thorax  are 
about  equal  in  length,  each  one  carrying  a  pair  of 
appendages,  so  that  there  are  seven  pairs  of 
thoracic  legs  in  all.  The  six  segments  of  the 
abdomen  are  distinct,  the  terminal  one  being 
rounded  and  carrying  a  pair  of  single- 
branched  appendages,  the  uropoda;  the  five 
preceding  abdominal  segments  are  provided 
each  with  a  pair  of  single-branched,  well 
developed  pleopoda. 

A  large  number  of  specimens  were  ob- 
tained by  the  U.  S.  Fish  Commission  steamer 
AlhatrosH  on  the  north  and  northeast  coast 
of  Main  Island,  Hawaiian  Islands,  and  the 
northeast  approach  to  Pailolo  Channel,  be- 
tween Main  Island  and  Molokai  Island. 

The  parasites  were  found  in  the  visceral 
cavitv    of   Munnida  normani  Henderson. 


Fio.  87.— One  double- 
branched  PLEOPOD 
OF  ENTOPHILUS  OM- 
NITECTUS.     X  17^ 


Flo.  89.— Entophiluh  omnitectus. 

male.     a.   DORSAL   VIEW;   6,   VEN- 
TRAL VIEW.      X  U\. 


normmn 

This  is  the  first  instance  of  the  discovery  of  a  Bopyrid  in  that  position 
in  relation  to  its  host,  all  the  other  known  representatives  of  the  family 
being  either  branchial  or  abdominal  parasites.     The  Entoniscidse^ 
on  the  other  hand,  are  always  found  in  the  visceral  cavity. 
Type.—CB,i.  No.  28967,  U.S.N.M. 
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DESCRIPTION  OF  A  NEW  AFRICAN  WEAVER-BIRD. 


By  Harry  C.  Oberholser, 

AssiglarU  Ornithologist,  Department  of  Agriculture. 


Three  specimens  of  Philetainis  eahanwi  (Fischer  and  Reichenow),^ 
collected  by  Dr.  A.  Donaldson  Smith  in  western  Somali  i^and,  differ 
so  much  from  the  typical  form  of  this  species  that  they  seem  to 
represent  an  unnamed  geographical  race,  which  may  be  called 

PHILETAIRUS  CABANISI  ENCHORUS,  new  subspecies. 

Chars,  subsp. — Similar  to  Phlletah*iis  cahanisi  cabanisi^  but  darker, 
less  tawny  brown  above;  and  pure  white  instead  of  strongly  tinged 
with  flesh  color  below. 

Deacription, — Type,  adult  male,  No.  177921,  United  States  National 
Museum;  Dabulli,  western  Somali  Land,  Africa,  September  16,  1894; 
Dr.  A.  Donaldson  Smith.  Top  and  sides  of  head  down  to  the  cheeks, 
black;  remainder  of  upper  parts,  including  the  wings,  broccoli  brown, 
somewhat  more  tawny  on  the  cer\  ix,  and  rather  darker  on  the  upper 
tail-coverts;  tail  sepia  brown,  the  edges  of  the  feathers  slightly  paler; 
cheeks  and  lower  surface  pure  whit^,  the  sides  of  the  body  broccoli 
brown  with  broad  black  streaks;  center  of  lower  breast  and  upper 
alnlomen  streaked  with  black  and  dark  brown;  axillars  white;  under 
wing-coverts  brownish  white;  ''irides  orange;  bill  silvery  white;  legs 
brownish  flesh  color." 

The  measurements  (in  millimeters)  of  our  specimens  are  as  follows: 


Sex. 

Date. 

September      16,1894 

do 

do 

Locality. 

Wing. 

Tail. 

c5fiS^;Tarsu.. 

Middle 
toe. 

Male  .  . 
Male  .... 
Female.. 

Dabulli,  Somali  Landu.. 

do 

do 

.       68 
..      69.5 
.,      68 

48 
51 
49 

14             17 
14             18 
18.5         17.5 

12.5 

13 

13 

, 

Average 

.       68.5 

49.3 

13.8         17.5 

12.8 

a  Type. 

These  three  examples  were  recorded  by  Doctor  Sharpe  in  his  account 
of  Doctor  Smith's  whole  collection,*  and  are  noteworthy  as  greatly 
extending  the  known  northward  range  of  the  species. 

<^  Nigriia  caltani»i  Fischer  and  Reichenow,  Journ.  f.  Omith.,  1884,  p.  54  (Pare 
Mountains,  Masailand,  German  Eant  Africa). 
^Proc.  Zool.  Soc.  Lond.,  1895,  p.  465. 
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NEW    DRAGON-FLY  NYMPHS    IN   THE   UNITED  STATES 
NATIONAL  MUSEUM. 


By  James  G.  Needham, 

Of  Lake  Forest  College^  Lake  Ffprestj  Illinois, 


The  immature  Odonata  in  the  United  States  National  Museum  have 
come  together  during  a  long  period  of  3^ears  from  many  diverse  and 
almost  accidental  sources.  Save  for  a  few  specimens  collected  by  Dr. 
Charles  V.  Riley,  and  sent  to  Dr.  H.  Hagen  many  years  ago,  two 
Columbia  River  species  donated  to  the  Museum  by  Dr.  H.  Hagen,  and 
a  few  Illinois  species  donated  by  myself,  they  have  i  ot  hitherto  been 
studied.  Recently,  while  examining  and  naming  the  nymphs  of  this 
collection,  it  became  apparent  that  some  interesting  undescri bed  fonns 
were  at  hand,  and  that  their  careful  study  would  throw  light  on  the 
interrelationships  of  the  groups  to  which  they  belong;  and  then  the 
preparation  of  this  paper  was  undertaken. 

Concerning  the  sources  of  the  material  from  the  National  Museum 
hereinafter  described,  I  am  indebted  to  Mr.  Rolla  P.  Currie,  of  that 
institution,  for  the  following  data: 

A  number  of  nymphs  were  collected  in  Arizona  in  the  summer  of 
1901  by  Messrs.  H.  S.  Barber  and  E.  A.  Schwarz;  several  bred  speci- 
mens, and  others,  are  from  the  collection  of  Messrs.  H.  G.  Hubbard  and 
E.  A.  Schwarz,  and  were  taken,  principally,  in  Michigan,  Florida,  and 
the  West;  a  large  number  of  nymphs  were  contained  in  the  collection 
of  insects  from  Java  made  in  December,  1896,  by  Mr.  D.  G.  Fairchild, 
of  the  United  States  Department  of  Agriculture;  single  species  were 
obtained  in  the  Congo  by  Mr.  J.  H.  Camp,  of  Lima,  Ohio;  in  Miya- 
zaki,  Japan,  by  Rev.  Cyrus  M.  Clark;  in  Nicaragua,  by  Dr.  Charles 
W.  Richmond;  in  the  Galapagos  Islands,  by  Dr.  G.  Bauer,  of  Clark 
University;  in  the  Yellowstone,  by  Dr.  C.  Hart  Merriam,  and  in  Cali- 
fornia by  Mr.  Albert  Koebele,  of  the  Department  of  Agriculture.  In 
addition  to  these  there  is  quite  a  collection  from  various  parts  of  the 
United  States  made  by  the  United  States  Fish  Commission,  though 
the  majority  of  the  specimens  belonged  to  species  the  nymphs  of  which 
have  previously  been  described. 
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To  the  Museum  material  I  have  added  from  my  own  collection  speci- 
mens of  fifteen  additional  species  representing  seven  genera  in  which 
no  immature  stages  have  hitherto  been  described.  These  are  species 
that  have  come  from  sources  outside  the  geographical  or  systematic 
range  of  my  fonner  papers.  They  have  been  collected  for  me  by 
generous  correspondents  and  friends  during  the  past  ten  years.  Some 
from  Mr.  Adolph  Hempel  were  collected  near  Gotha,  Florida,  and  in 
SSo  Paulo,  Brazil.  Some  from  Mr.  F.  G.  Schaupp  were  collected  at 
Shovel  Mount,  Texas.;  some  from  Mr.  F.  C.  Willard,  at  Tombstone, 
Arizona;  some  bred  specimens  from  Stanford  University  collection 
were  sent  me  by  Prof.  V.  L.  Kellogg;  and  good  finds  of  single  species 
were  made  by  Dr.  John  M.  Stowell,  at  San  Jose,  California,  Mr.  E.  B. 
Williamson,  at  Fort  Wayne,  Indiana,  Prof.  K.  C.  Osburn  and  Mr.  S. 
Bethel,  at  Seattle,  Washington. 

The  following  species  are  described  herein: 

Suborder  ANISOPTERA. 


Species.  Locality.  '  Collector. 


1.  Oomntundea  tttiffnintus Shovel  Mount,  Texas !  F.  Q.  Schaupp. 

2.  FhvUogoinplm«  iHhUmif Congo {  J.  H.  Camp. 

3.  Opnujfjomphim  bit^m  * Lake  Tahoe,  California Hubbard  and  Schware. 

4.  Gomphus  ininutuH* Florida ,         Do. 

5.  Uomphun  conJraUTintttt Oregon Samuel  Henshaw. 

6.  Gitmphns  mA)rinu«1 Seattle,  WasbiuKton K.  C.  Osburn. 

7.  DromfHffmiphus  tt^iatuts Foi  t  Wayne,  Indinnu  .' i  M.  B.  Williamson. 

8.  StauropfUebia  relKnUata NicaniKua (Charles  W.  Richmond. 

9.  Anax  tongip(»i Jamaica |  Hubbard  and  Schwarz. 

10.  Anaxguttatiisf Java D.G.  Fairchild. 

11.  ^Eschna  gtilapa(/*}€nttijf Chatham  Inland  (Galapagos)    G.  Baur. 

12.  Otrd%Ue(fiu<tfr  (htrsalif  f Yellowstone C.  H.  Merriam. 

13.  ChrdtUegaifUr  dktiicma* Arizona F.  C.  Willard.  H.  S.  Barber. 

W.  PaUothemi*  UnriUipeis California A.Koebele. 

1\  DylhemU  vdoxf Texas U.  8.  Fish  Commission. 

16    RhyothemU  phj/Uinf Java D.  G.  Fairchild. 

17.  Crocotlieniis  »ervUia  f do Do. 

18.  OrtheiintfrrriKnuen* Texas F.  G.  S<'haupp. 

19.  OrthetmmUpturumf ,  Java D.G.  Fairchild. 

20.  LibfUtUid  gni.  fsp.f do Do. 

21.  LibtlhUa  mturntn * ,  Califoniia J.  M.  Stowell,  V.  L.  Kellogg 

22.  LUn'UiUa  fitreiim.t * Oly mpia.  Washington S.  Bethel. 

23.  St/mpctmm  madidiim  t Twin  Lakes,  Colorado Chauncey  Juday. 

24.  TrithemU  aurora t ]  Java D.G.  Fairchild. 

26.  IHplacode*  trivial^ ' do I  Do. 

26.  Tritfietnis  minmcida Florida |  Adolph  Hempel. 

27.  Micrathyria  pallida Brazil ,         Do. 

28.  Trammcuryalef I  Java D.G.  Fairchild. 


Suborder  ZYGOPTERA. 


29.  ArchUe*t€S  arandi* Arizona F.  C.  Willard. 

30.  Araia  fumipcnni^ Florida Adolph  Hempel. 

31 .  ArfTia  >^.t Rocky  Mountains S.  A.  Forbes.  T.  D.  A.  Cocker- 

I  I     ell,  and  others. 

32.  TVlnffrion  dsrckiif Florida Adolph  Hempel. 

33.  TfitiMms  mlva  * Texas F.  G.  Schaupp. 

34.  AcauthagrUm  chdijfrum  * Brazil Adolph  Hempel. 

3.5.  HrifperagrUm  htterodojeua* Arizona F.  C.  Willard. 

36.  Uptoboi^ui  ftp* Hc.rto  Rico August  Busck. 


Among  these  it  will  be  observed  are  fifteen  genera  of  which  no 
nymphs  have  been  described  hitherto.     New  types  of  nymphal  struc- 


Digitized  by  VjOOQIC 


N0.1371.  ^EW  DRAGON-FLY  NYMPH/^-NEEDHAM.  687 


ture  are  represented  by  Nos.  1,  2,  8,  14,  16,  18,  25,  27,  29,  and  32  of 
the  list.  In  addition  to  the  above  there  are  included  in  this  paper 
additional  descriptive  notes  or  figures,  or  both,  of  the  following  species 
which  have  already  been  noticed  elsewhere: 


Species.  Locality.  Collector. 


37.  Epophlhalmia  rlegana Japan Rev.  C.  M.  Clark. 

38.  I>j/thrmiiffugaxf New  Mexico T.  D.  A.  Cockerell. 

39.  Mntaki fldVfM^em lava :  D.<}.  Fairchild. 

40.  Jff/])onrtira  tugens New  Mexico T.  D.  A.  CockerelL 


Names  followed  by  ?  in  the  above  list  are  of  doubtful  specific  deter- 
mination; the  species  marked  with  *  were  bred  b}^  the  collector  named. 
That  so  many  not  bred  are  not  marked  with  ?  is  due  to  the  fact  that 
I  have  been  able  to  examine  satisfactorily  the  venation  in  the  nymphal 
wings  and  to  recognize  the  species  thereby.  This  means  of  determin- 
ing miscellaneous  nymphs  is  of  remarkable  value.  It  has  not  been 
used  by  other  authors,  and  was  not  used  by  myself  in  the  work  done 
for  my  earlier  papers.  Its  application  requires  well-preserved  speci- 
mens old  enough  to  have  the  adult  venation  well  developed  yet  not 
near  enough  transformation  for  the  wings  to  be  crumpled  within  their 
sheaths.  If  the  cleaner,  more  transparent  (more  recently  moulted) 
nymphs  be  selected,  and  their  wings  carefully  removed  by  cutting  off 
at  the  base  with  a  sharp  razor,  mounted  and  examined  with  a  micro- 
scope, the  venation  may  be  studied  in  them  almost  as  well  as  in  the 
adult.  Save  for  ultimate  fusions  (as  of  the  sectors  of  the  arculus)  the 
correspondence  is  exact. 

Subfkmily    G-OT^l^l^lN JR. 

GOMPHOIDES  STIGMATUS  Say. 

Plate  XXXVIII,  fig.  1. 

Nymphs  and  exuvisB  and  imagos,  the  last  in  some  numbers,  from 
Shovel  Mount,  Texas,  collected  by  Mr.  F.  G.  Schaupp. 

Length  34  mm.,  abdomen  23  mm.,  hind  femur  5.5  mm.;  width  of 
head  6  mm.,  of  abdomen  7  mm. 

Body  elongate,  depressed  cylindric,  hairv  at  the  sides.  Head  thick, 
pointed  and  declined  in  front,  with  scar-like  corrugations  behind  the 
eyes,  and  a  conspicuous  bare  scar  on  either  side  of  the  median  line  in 
the  rear.  Antenna?  declined  upon  the  labrum,  the  two  basal  segments 
globular,  the  second  half  as  large  as  the  first,  the  third  twice  as  long 
as  l)oth  basal  together,  depressed,  clavate,  incurved  at  the  apex,  and 
scurfy  hairy  along  its  thick  margins,  the  fourth  segment  a  conspicuous 
upturned  conic  rudiment  about  as  long  as  the  second  segment.  Labium 
(Plate  XLHI,  fig.  1)  of  moderate  size,  the  hinge  reaching  posteriorly  as 
far  as  the  mesothorax,  mentum  very  gradually  widened  to  the  bases  of 
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the  lateral  lobes.  Median  lobe  very  strongly  convex,  nearly  semi- 
circular, with  a  long  fringe  of  flattened  scales  along  its  free  border. 
Lateral  lobes  rather  short,  stout.  Movable  hook  long,  arcurate,  end 
hook  short  and  strong  and  moderately  incurved.  Inner  margin  ivith 
a  series  of  about  a  dozen  minute  quadrangular  teeth,  diminishing  in 
size  proximally  and  extending  upon  the  base  of  the  end  hook,  where 
the  last  two  or  three  are  likewise  smaller. 

Thorax  somewhat  compressed.  Prothoracic  disk  flattened,  continu- 
ing the  slope  of  the  top  of  the  head,  bearing  a  pair  of  large  bare  scars 
connected  by  a  line  across  the  middle.  Legs  closely  appressed  to  the 
body,  the  fore  and  middle  tibiae  very  hairy  and  armed  with  small 
recurved  burrowing  hooks.  Middle  legs  slightly  closer  together  at 
base  than  are  the  fore  legs,  and  about  half  as  far  apart  as  are  the  hind 
legs.  Wing  cases  reaching  the  middle  of  the  fourth  abdominal  seg- 
ment. 

Abdomen  widest  before  the  middle,  slowly  tapering  to  the  tip  and 
little  depressed.  Dorsal  hooks  on  segments  2-9  regularly  increasing 
in  length  and  sharpness  posteriorly.  Lateral  spines  on  segments  7-9 
minute,  straight,  appressed,  much  smaller  than  the  dorsal  hooks  on  the 
corresponding  segments.  Middle  abdominal  segments  of  equal  length, 
segment  8  slightly  longer,  9  one-fourth  longer,  and  10  one-half  longer 
than  these.  Appendages  as  long  as  the  ninth  segment,  slender  and 
sharp,  the  laterals  scarcely  shoi^ter  than  the  others.  The  ventral  lon- 
gitudinal grooves  of  the  abdomen  end  just  within  the  lateral  spines  of 
the  ninth  segment. 

But  one  of  the  nymphs  is  in  a  sufficiently  good  state  of  preservation 
for  making  out  the  venation  of  the  wings,  but  in  this  one  I  have  been 
able  to  compare  the  venation  in  close  detail  with  that  of  the  wings  of 
Gomphoides  stlgmatm^  and  have  found  entire  agreement. 

PHYLLOGOMPHUS  ^THIOPS  Selys? 
Plate  XXXVJII,  figs.  2,  3. 

"No.  28914,  Congo,  J.  H.  Camp."  Length  42  mm.,  abdomen  30 
mm.,  hind  femur  5  mm.,  width  of  head  6  mm.,  of  abdomen  9  mm. 

Body  elongate,  widest  across  the  middle  of  the  abdomen,  moderately 
depressed.  Head  depressed,  rather  broadly  triangular,  with  obtuse 
angles.  Labrum  prominent,  with  a  dense  fringe  of  tawny  hair  that 
is  continued  laterally  beneath  the  eyes,  ending  there  in  a  long,  con- 
spicuous tuft.  Ocelli  well  marked,  the  lateral  ones  touching  the  eyes. 
Labium  (Plate  XXXVIII,  fig.  3)  reaching  posteriorly  as  far  as  the  rear 
of  the  prothorax;  mentum  flat,  with  parallel  side;  median  lobe  angu- 
lately  concave  in  front,  its  border  armed  with  about  a  dozen  spinelike 
teeth  on  each  side  that  are  longest  externally ;  lateral  lobes  moderate, 
with  long  movable  hook;  end  hook  arcurate,  slender,  with  a  comb  of 
12-15  straight  spinelike  teeth  on  its  inner  margin,  longest  proximally, 
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where  they  suddenly  end  opposite  the  base  of  the  movable  hook.  Three 
scars  (areas  destitute  of  the  general  scui-finess  of  the  skin)  upon  the 
rear  of  the  head,  with  a  low  transverse  ridge  on  the  rear  of  the  head 
behind  them. 

Prothorax  depressed,  with  a  pair  of  large  dorsal  scars.  Legs  short; 
burrowing  hooks  of  the  fore  and  middle  tibiae,  well  developed;  tarsi 
2:2:3- jointed;  femora  and  tibiae  with  lateral  bare  lines,  and  lateral- 
fringes  of  long  hair  on  their  edges.  Wing  cases  reach  the  middle 
of  the  fourth  abdominal  segment. 

Abdomen  bare:  segments  about  equal  in  length  as  far  as  the  ninth, 
the  tenth  triquetral,  twice  as  long  as  the  ninth;  appendages  almost  as 
long  as  the  ninth  segment;  equal.  Dorsal  hooks  on  segments  2-9, 
pointed  on  2  and  3,  obtuse  on  4-7,  pointed  on  8  and  9,  and  longest  on  9. 
Lateral  spines  on  segments  8  and  9  short,  divergent.  Prominent  lat- 
eral scars  on  segments  3-9. 

A  single  full-grown  specimen,  taken  at  the  beginning  of  transforma- 
tion and  pinned.  It  is  a  highly  interesting  form,  very  distinct  from 
all  that  have  been  described  hitherto.  I  have  referred  it  to  Phyllo- 
gomphus  because  its  size  and  its  locality  allow  this,  and  especially 
because  I  have  been  able  to  obsen^e  what  are  practically  the  adult 
structures  in  wings  and  antennae,  and  these  correspond  very  well. 
Unfortunately  1  have  not  seen  the  adult  PhyllogomphuH^  and  have  been 
obliged  to  make  my  comparisons  with  the  printed  statements — not 
very  detailed — of  published  descriptions.  By  removing  the  wings  of 
one  side  from  their  loosened  sheaths,  softening  them,  and  then  spread- 
ing them  out — an  exceedingly  delicate  and  tedious  operation — I  have 
been  able  to  make  out  enough  of  the  details  of  the  venation  of  the 
adult  to  admit  of  settling  the  question  of  the  correctness  of  the  generic 
reference,  at  least,  by  anyone  who  has  the  adult  Phyllogamphus  for 
comparison. 

Ante  and  post  nodals  are  in  the  fore  wing  17  and  13,  and  in  the  hind 
wing  12  and  16,  respectively.  The  triangles  and  supertriangles  are 
free  from  cross  veins.  The  triangle  of  the  fore  wing  is  followed  by 
3:3:2:3:2:3  and  then  an  increasing  number  of  cells;  of  the  hind  wing, 
by  1:2:2:2:2:3:3:3:3  and  then  an  increasing  number.  The  bridge  is 
long  and  there  are  in  both  wings  four  included  cross  veins  between 
the  subnodus  and  the  oblique  vein,  and  about  three  others  included 
before  the  subnodus.  The  stigma  has  a  brace  vein  at  its  inner  end, 
and  covers  five  cross  veins  besides  (shown  clearly  only  in  hind  wing  of 
this  specimen).  In  the  fore  wing  there  are  eleven  unbisected  cells  in 
the  fork  of  veins  Mj  and  M,.  There  appear  to  be  three  medio-cubital 
cross  veins  before  the  triangle  in  the  fore  wing,  and  two  in  the  hind 
wing,  and  the  cubitus  seems  to  run  to  the  hind  angle  of  the  triangle 
without  being  angulated  in  either  wing.  There  is  no  anal  loop,  veins 
Ai  and  A,  being  rather  wide  apart  at  base  with  two  cells  between 
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them,  the  number  between  increasing  toward  the  bind  margin.  The 
anal  triangle  is  three-celled.  In  the  relative  length  of  the  apical  seg- 
ments of  the  abdomen  the  nymph  seems  to  resemble  PhyUogmn ph^i^ 
rather  than  NeurogmnphuH, 

OPHIOGOMPHUS  BISON  Selys. 

Plate  XXXVIII,  figs.  4,  5. 

Cast  skin  of  female  bred  specimen.  Collection  of  Hubbard  and 
Schwarz,  Lake  Tahoe,  California  (no  date);  also,  a  cast  skin  of  a 
male  imago  with  fragments  of  the  imago  in  alcohol;  also  two  nymphjs, 
one  of  which  was  very  near  transformation. 

Length,  28;  abdomen,  17  nun.;  hind  femur,  45  mm.;  width  of  head^ 
5.5  mm.;  of  abdomen,  8  mm. 

Body  stout,  moderately  depressed,  skin  granulate;  face  strongly 
declivous;  antenna  with  third  segment  strongly  flattened,  twice  as 
long  as  the  two  basal  segments  together;  segment  four  very  rudimen- 
tary; a  hairy  tubercle  between  the  base  of  the  antenna  and  the  eye; 
labium  (Plate  XXXVIII,  fig.  5),  with  the  mentum  a  little  longer  than 
wide;  sides  parallel,  strongly  contracted  at  basal  third;  median  lobe 
well  rounded  with  a  border  of  flat  brown  denticles  and  a  fringe  of  thin 
scales;  lateral  lobe  small  with  a  short  stout  movable  hook  and  no  end 
hook  at  all,  but  the  end  obtasely  rounded  and  the  inner  edge  straight, 
armed  with  a  series  of  numerous  minute,  quadrate  denticles.  A  trans- 
verse row  of  scars  across  the  rear  of  the  head,  ending  laterally  upon 
the  summit  of  the  prominent  hind  angles.  Legs  short,  thinly  fringed 
with  hair  on  their  edges;  burrowing  hooks  of  fore  and  middle  tibiae 
small.     The  wing  cases  reach  the  base  of  the  fifth  abdominal  segment. 

Abdomen  stout,  chiefly  narrowed  posteriorly  on  the  eighth  and 
ninth  segments;  segments  of  about  equal  length  as  far  as  the  ninth; 
the  tenth  much  shorter,  especially  on  its  dorsal  side.  Appendages 
longer  than  the  ninth  segment,  the  superior  declined  at  tip,  as  long  as 
the  inferiors,  laterals  one-fourth  shorter.  Lateral  spines  on  segments 
6-9  well  developed,  fringed  with  tawny  hairs  externally.  Doi'sal 
hooks  strongly  developed  on  segments  2-9,  erect  on  the  fore,  and 
posteriorly  directed  on  the  hinder  segments. 

GOMPHUS  MINUTUS  Rambur. 
Plate  XXXVIII,  fig.  6. 

Male  and  female  specimens  bred.  Collection  of  Hubbard  and 
Schwarz,  Crescent  City,  Florida. 

Length,  30  mm.;  abdomen,  20  mm.;  hind  femur,  5  mm.;  width  of 
head,  5  mm.;  of  abdomen,  6  mm. 

Body  slender.  Skin  scurfy  pubescent.  Antenna  with  the  slender 
third  segment  four  times  as  long  as  the  second,  the  first  twice  as  long 
as  the  second,  the  fourth  segment  a  very  minute  rudiment.     Labium 
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(Plate  XLIII,  fig.  2)  moderate,  reaching  posteriorly  between  the  bases 
of  the  fore  legs;  mentum  one-third  longer  than  broad,  slightly  widest 
in  the  middle  and  tapering  both  ways  to  the  ends;  median  lobe  narrow, 
convex,  with  a  dense  fringe  of  long  scale-like  hairs;  lateral  lobe  short 
with  stout  movable  hook,  arcuate  end  hook,  and  about  seven  quad- 
rangular teeth  on  the  inner  margin,  largest  in  the  middle,  single 
microscopic  setse  arising  from  the  notches  between  the  teeth.  Rear 
of  head  with  a  transverse  line  of  scars. 

Dorsum  of  prothorax  with  two  confluent  scars.  Burrowing  hooks 
moderate;  legs  scantily  hairy.  Wing  cases  reach  the  base  of  the  fourth 
abdominal  segment. 

Abdomen  lanceolate,  slightly  depressed,  with  nmltiple  scars  on  seg- 
ments 8-9;  lateral  spines  on  segments  7-9,  increasing  in  length  poste- 
riorly, those  of  segment  9  one-third  as  long  as  the  tenth  segment. 
Dorsal  hooks  wanting;  there  is  a  trace  of  an  impressed  median  line  on 
segments  4-6,  and  of  a  scurfy  ridge  on  segments  7-9.  Appendages  as 
long  as  the  tenth  segment,  and  about  equal  each  to  each. 

GOMPHUS  CONFRATERNUS  Selys? 

''Crooked  River,  Oregon,  21st  September,  1878,  No.  540b,  Hen- 
shaw." 

Length,  28  mm.;  abdomen,  17  mm.;  hind  femur,  6.5  mm.;  width  of 
head,  5.5  mm.;  of  abdomen,  7.5  mm. 

Body  lanceolate,  depressed,  hairy  on  edge  of  clypeus,  sides  of 
antennae,  sides  of  the  head  below  the  eyes,  tibiae  externally,  and  lateral 
margins  of  the  abdomen.  Skin  scurfy  pubescent.  Second  segment 
of  antennae  half  as  long  as  the  basal  segment,  the  third  segment  five 
times  as  long  as  both  basal  together,  the  fourth  segment  a  minute 
rudiment.  Mentum  of  labium  (Plate  XLIII,  fig.  3)  with  parallel  sides; 
median  lobe  very  slightly  rounded,  densely  fringed  with  hair-like 
scales;  lateral  lobes  short,  arcuate,  with  long  movable  hook,  and 
short  moderately  incurved  end  hook  six  to  nine  quadrate  teeth  on  the 
inner  margin,  diminishing  in  size  toward  the  base. 

Burrowing  hooks  of  fore  and  middle  tibite  strong.  Wing  cases 
reaching  nearly  the  apex  of  the  fourth  abdominal  segment. 

Abdomen  lanceolate,  widest  across  the  middle,  regularly  tapering 
to  the  rather  acutely  pointed  apex,  with  low,  flat  triangular  pointed 
rudiments  of  dorsal  hooks  on  segments  4-9,  better  developed  posteri- 
orly. Lateral  spines  on  segments  6-9,  increasing  in  length  posteriori}^ 
those  on  the  ninth  segment  reaching  the  middle  of  the  tenth  segment. 
Appendages  longer  than  the  tenth  segment,  the  laterals  slightly 
shorter  than  the  others. 

I  think  the  supposition  as  to  name  a  very  safe  one,  since  the  nymph 
clearly  stands  in  about  the  same  relation  to  that  of  G.  grasUnellwi 
as  the  imago  holds  toward  the  imago  of  that  species;  this  is  perhaps 
the  commonest  Gomphus  of  the  Northwest  coast  States. 
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GOMPHUS  SOBRINUS  Selys? 

Several  exuviae  were  collected  bv  Prof.  R.  C.  Osburn  at  Seattle, 
Washington.  This  species  occurs  there,  and  is  the  only  described 
regional  species  to  which  nymphs  of  this  type  can  be  supposed  to 
belong. 

Length,  40  mm.;  abdomen,  27  mm.;  hind  femur,  5  mm.:  width  of 
head,  6  mm.;  of  abdomen,  8  mm. 

Body  elongate,  depressed,  smooth.  Third  segment  of  antenna  hairy 
along  its  edges,  more  than  four  times  as  long  as  the  two  l«sal.  of 
which  the  first  is  twice  the  second  in  size;  folirth  segment  a  minute 
rudiment.  Labium  (Plate  XLIII,  fig.  4)  rather  broad,  mentum  slightlv 
widened  anteriorly;  median  lobe  slightly  rounded  on  front  marj^in 
and  densely  fringed  with  hairlike  scales;  lateral  lobe  short,  stout, 
abruptly  narrowed  beyond  the  movable  hook,  where  it  is  sharply 
incurved  to  form  the  end  hook,  before  which  on  the  inner  margin  are 
4-5  low,  broad  teeth,  increasing  in  size  proximally.  Hind  angles  of 
the  head  prominent,  marked  with  narrow  scars;  hind  margin  with 
three  broader  scai*s. 

Burrowing  hooks  small.  Wing  cases  reaching  the  base  of  the 
fourth  abdominal  segment. 

Dorsum  of  the  abdomen  with  distinct  impressed  median  line  on 
segments  3-6,  a  pair  of  transverse  small  brown  spots  on  either  side 
the  line  on  each  of  these  segements;  a  flat,  triangular  rudiment  of  a 
dorsal  hook  on  the  apex  of  the  ninth  segment,  perhaps  also  on  the 
eighth.  Prominent  lateral  spines  on  segments  6-9,  about  equal  in 
size,  those  of  segment  9  one-third  as  long  as  the  tenth  segment 
Appendages  longer  than  segment  10,  and  about  equal  in  length  each 
to  each. 

DROMOGOMPHUS  SPOLIATUS  Hagcn. 

Exuviae,  collected  at  Fort  Wayne,  Indiana,  by  Mr.  E.  B.  William- 
son, July  16,  1901.  Imagos  were  observed  commonly,  flying  along 
the  canal  at  the  same  place  and  time. 

Length,  34  mm.;  abdomen,  21  mm.;  hind  femur,  6.3  mm.;  width  of 
head,  6  mm.;  of  abdomen,  8  mm. 

Body  little  hairy,  strongly  depressed,  widest  across  the  middle  of 
the  lanceolately  pointed  abdomen.  Head  depressed,  wedge-shaped, 
pointed  anteriorly,  the  labrum  nearly  covered  by  the  appressed  and 
flattened  antennae.  The  two  basal  segments  of  the  antenna  are  globu- 
lar, the  first  a  little  larger,  the  third  is  more  than  twice  as  long  as 
both  basal  ones  together,  depressed  and  concave  superiorly  and 
incurved  at  tip,  and  scurfy  hairy  on  the  thick  margins,  the  fourth 
segment  a  very  minute  ovoid  rudiment.  Labium  (Plate  XLIII,  fig.  5) 
modemte,  hinge  reaching  posteriori}^  as  far  as  the  meso-thorax,  the 
mentum  with  parallel  sides  beyond  the  narrower  basal  third,  the  front 
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border  of  the  median  lobe  slighth'  concave,  with  minute  double  tooth 
in  the  middle  and  with  the  usual  fringe  of  scales,  the  lateral  lobes  short 
and  stout  with  long  strong  movable  hook  and  without  end  hook,  but 
with  7-8  backwardly  serrate  teeth  on  the  inner  margin,  diminishing 
in  size  toward  the  base. 

Legs  depressed,  hairy  on  edges,  and  marked  with  curved  longitudi- 
nal bare  scars,  the  fore  and  middle  tibiae  armed  with  strongly  developed 
and  conspicuous  burrowing  hooks.  The  wing  cases  reach  posteriorly 
as  far  as  the  fourth  abdominal  segment. 

Abdomen  strongly  depressed,  lanceolate,  widest  across  the  middle 
and  sharply  pointed  at  the  apex.  Dorsal  hooks  rudimentary,  repre- 
sented on  segments  ^S  by  low  apical  elevations  and  on  9  by  an  even 
longitudinal  middorsal  ridge,  whose  distal  end  is  slighth'  projecting. 
Lateral  spines  on  segments  0-9,  on  6  very  small,  on  7  and  8  suc- 
cessively longer  and  stronger  and  a  little  divergent,  on  9  almost  as 
long  as  the  tenth  segment,  sharp-edged  and  closely  appressed.  The 
middle  abdominal  segments  are  of  about  equal  length,  the  eighth  is 
slightly  longer,  the  ninth  is  a  third'  longer,  and  the  tenth  is  half  as 
long  as  the  ninth.  Appendages  as  long  as  the  eighth  segment,  the 
laterals  a  fifth  shorter  than  the  others. 

SuV>tUinily  .^SCMJ^IN.^. 

STAUROPHLEBIA  RETICULATA  Burmcister. 

Plate  XXXIX,  fig8.  1,  2. 

''Nicaragua,  Escondido  River,  50  miles  from  Bluefields,  September 
3,  1892,"  collected  by  Dr.  Charles  W.  Richmond.  *^  Found  on  pile 
near  water." 

Length,  51  mm.;  abdomen,  35  mm.;  hind  femur,  9  mm.;  antenna,  5; 
width  of  head  at  front  across  eyes  9,  across  hind  angles  8  mm. :  of 
abdomen,  9  mm. 

Body  elongate,  little  depressed,  not  hairy.  Head  widest  across  the 
ver}'  prominent  eyes;  antennae  7- jointed,  pale;  ratio  of  length  of  seg- 
ments from  base  outward  1.5:1:1.5:1:  1.1:1.2:1.1.  Labrum  promi- 
nent, rounder  in  front,  with  granulate  upper  surface.  Face  with  a 
submedian  pair  of  low  obtuse  elevations;  mandibles  with  a  conspic- 
uous, shelf-like  lateral  prominence  that  is  armed  with  numerous  short 
curved  spines  pointing  forward.  Vertex  with  the  ocellar  tubercle, 
prominent,  deeply  bifid,  ending  above  in  two  erect  acute  points;  sides 
of  head  behind  the  eyes  parallel  as  far  as  the  rounded  hind  angles, 
above  each  of  which  is  a  longitudinal  row  of  three  or  four  tubercles; 
hind  margin  concave.  Labium  (Plate  XXXIX,  fig.  2)  very  long,  the 
hinge  almost  reaching  the  bases  of  the  hind  legs;  mentum  narrow  in 
its  basal  two-thirds,  suddenly  widened  at  distal  end,  where  the  mar- 
gins are  upcurved,  sharp,  and  spinulose.     Median  lobe  with  a  shallow 
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V-shaped  noteh  separating  two  low  rounded  lobes,  each  of  which  bears 
a  long,  strong,  straight,  anteriorly  directed  spine,  a  short  fringe  of 
hairs  on  the  portion  of  the  margin  external  to  the  spine.  Latei'^al 
lobes  short,  each  with  a  long  arcuate  movable  hook,  and  a  smaller, 
more  slender,  more  arcuate,  sharph'  pointed  end  hook,  the  inner 
margin  very  finely  denticulate. 

Prothorax  with  the  end  of  its  dorsal  disk  laterally  prominent  and 
acute;  supracoxal  processes  obtuse,  equal.  Minute  tubercles  cover- 
ing the  sides  of  the  thorax,  and  rugulations  on  the  bases  of  the  win^s. 
Legs  long;  femora  and  tibiae  thrice  banded  with  brown;  tarsi  3:3:3- 
jointed.     Wing  cases  reaching  the  base  of  the  fifth  abdominal  segment. 

Abdomen  triquetral,  widest  on  segments  6  and  7,  slowly  narrowed 
posteriorly;  segments  2-9  of  about  equal  length;  segment  10  one-half 
as  long  as  the  others,  appendages  longer  than  9  and  10  together; 
superior  appendages  very  slightly  shorter  than  inferiors,  with  a  round 
apical  notch  and  a  sharp  dorsal  carina;  laterals  one-half  as  long, 
straight  on  the  external  margin,  convex  on  the  internal  margin, 
especially  toward  the  tip,  where  'suddenly  contracted  to  a  long  point. 
Dorsal  hooks  represented  by  minute  triangular  nidinients  on  segments 
9  and  10,  that  of  the  tenth  segment  twice  the  size  of  that  of  the  ninth. 
Lateral  spines  on  segments  6-10;  on  6  minute;  on  7  longer,  but  hardly 
reaching  the  apical  suture;  on  8  and  9  long,  strong,  prominent;  those 
of  9  almost  reaching  the  level  of  the  apex  of  the  tenth  segment;  those 
of  the  tenth  segment  short,  triangular.  The  lateral  margins  of  the 
eighth,  ninth,  and  tenth  segments  and  of  the  inferior  appendages 
finely  spinulose  serrate. 

A  single  female  specimen.  The  venation  is  well  enough  indicated 
on  its  wing  sheaths  to  allow  generic  determination,  and  but  one  species 
of  Staurophlehia  is  known.  The  labium  is  very  like  that  of  the  nymph 
of  GymicantJui^  and  quite  different  from  that  of  other  known  ^sch- 
ninte,  but  the  tuberculate  upper  surface  of  the  head  and  the  external 
process  of  the  mdndibles  mark  this  as  an  archaic  member  of  the 
GynacantJia  group  of  genera. 

Genus  ANAX. 

Nymphs  of  this  genus  are  common  in  every  collection  of  aquatic 
insects.  They  are  readily  recognized  by  the  shape  of  the  head,  with 
the  eyes  broadly  overspreading  its  sides  (see  Plate  XL,  fig.  1),  and  gen- 
erall}^  by  the  possession  of  lateral  spines  on  abdominal  segments  7-9 
only.  Anax  jun!m  Drury  is  probably  the  commonest  species  in  the 
whole  collection  of  nymphs  of  the  National  Museum,  and  it  is  certainly 
present  from  a  larger  number  of  different  localities  than  any  other 
species.  Descriptions  and  figures  of  this  nj^mph  have  been  published 
by  both  Cabot  and  myself,  the  figure  by  Miss  Hart^  being  especially 

«Bull.  111.  State  Lab.  Nat.  Hi.st.,  VI,  \A.  i,  fig.  5. 
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good;  and  other  species  are  so  very  similar,  there  is  little  use  in 
detailed  de&criptions  of  all  parts.  The  differences  are  chiefly  in  size, 
form  of  median  and  lateral  lobes  of  the  labium,  and  in  the  relative 
lengths  of  the  lateral  spines  and  appendages  of  the  abdomen.  The 
descriptions  of  the  two  following  species  will  therefore  be  confined  to 
a  statement  of  those  characters  in  which  specific  differences  have  been 
observed. 

ANAX  LONGIPES  Hagen  ? 

A  single  huge  cast  skin  from  Jamaica,  collected  b}-  Hubbard  and 
Schwarz,  is  here  referred  by  supposition  to  this  species.  There  is  in 
this  case,  however,  no  satisfactory  assumnce  that  the  reference  is 
correct. 

Length,  55  mm.;  abdomen,  89  mm.;  hind  femur,  11  mm.;  width  of 
head,  10  mm. ;  of  abdomen,  10.5  mm.  The  color  pattern  is  well  shown, 
even  in  this  cast  skin  (Plate  XL,  fig.  1).  The  labium  is  as  in  Anax 
Junius^  with  rather  prominent  median  lobe,  divided  to  the  base  by  an 
almost  completely  closed  median  cleft.  The  superior  margin  of  the 
superior  abdominal  appendage  is  distinctly  more  convex  than  in  A, 
jvnhfn^  and  the  lateral  appendages  are  a  little  longer,  being  half  as 
long  as  the  superior — a  little  less  than  half  as  long  in  A.  junlua, 

ANAX  GUTTATUS  Burmeistcr  ?. 
Plate  XL,  fig.  2. 

A  number  of  nymphs  from  Buitenzorg,  Java,  collected  by  D.  G. 
Fairchild,  between  April  and  December,  1896,  all  pinned,  and  some  in 
bad  condition. 

The  largest,  apparently  not  fully  grown,  measures  in  total  length 
42  mm.,  abdomen  27  mm.,  hind  femur  9  mm.;  width  of  head  9  mm., 
of  abdomen  10  mm.  There  is  less  development  of  color  pattern  in 
this  species.  The  labium  is  similar  as  to  its  median  lobe,  but  the  end 
of  the  lateral  lobe  is  less  truncated,  more  rounded  externally,  and  the 
rather  stouter  end  hook,  instead  of  being  pointed  directly  backward,  is 
inclined  toward  the  opposite  side  of  the  body.  The  upper  line  of  the 
superior  appendage  is  very  slighth'  convex,  and  the  appendages  are 
all  rather  shorter  and  stouter  than  in  the  preceding  species. 

The  reason  for  referring  the  nymphs  to  this  species  is  that  this 
appears  to  be  the  common  species  of  the  East  Indies,  and  the  only  one 
known  from  this  locality.     I  am  unacquainted  with  the  adult. 

^SCHNA  GALAPAGOENSIS  Currie. 

Plate  XL,  fig.  3. 

There  are  a  few  interesting  little  nymphs  of  this  species,  the  largest 
of  them  hardly  more  than  half  grown,  from  Chatham  Island  (Gala- 
pagos), collected  in  1891  by  Dr.  G.  Baur  and  bearing  the  U.  S.  National 
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Museum  Accession  No.  26662.  These  are  quite  the  most  distinctly 
marked  species  of  the  genus  that  I  have  seen. 

The  largest  measures  in  total  length  32  mm.,  abdomen  21  mm.,  hind 
femur  6  mm. ;  width  of  head  7  mm.,  of  abdomen  7.5  mm.  The  hin^e of 
the  labium  (Plate  XLIII,  fig.  6)  reac»,hes  backward  barely  as  far  as 
the  metathorax.  The  median  lobe  is  very  short,  and  its  middle  cleft 
is  tightly  closed  all  its  length.  The  end  of  the  lateral  lobe  is  squarely 
truncate,  and  not  narrowed  to  the  tip,  and  lacks  end  hook.  The  upper 
line  of  the  superior  appendage  of  the  abdomen  is  straight — not  convex 
in  the  least — and  the  laterals  are  three-fourths  to  four-fifths  as  loDg  as 
the  superior. 

Lateral  spines  are  obsolete  on  the  sixth  abdominal  segment,  and 
small  on  the  seventh,  but  well  developed  upon  the  eighth  and  ninth, 
thus  exhibiting  a  development  that  has  hitherto  been  considered  as 
distinctively  characteristic  of  Ana^r,  Mr.  Currie  pointed  out  in  the 
original  description  of  this  species^  that  it  is  close  1}^  allied  to  ^  cali- 
fmmica^  and  in  my  description  of  the  nymph  of  that  species*  I  have 
mentioned  the  squarely  truncated  lateral  labial  lobes,  correlated  with 
less  development  of  the  lateral  spines  of  the  abdominal  segments  than  \& 
shown  by  nymphs  of  the  more  tj'pical  species  of  .^:E%chna, 

Subfkinily    CORDXTLKO-ASTKRIN^E. 

CORDULEGASTER   DORSALIS    Selys? 

Plate  XXXIX,  fig.  3. 

"Upper  Firehole  Basin,  Yellowstone  Park,  1872,  C.  H.  Merriam.'' 
Length,  35  mm.;  abdomen,  23  mm.;  hind  femur,  7.5  mm.;  width 
of  head,  8.5  mm.;  of  abdomen,  8.5  mm. 

Blackish,  clothed  with  tawny  hair  only  on  sides  of  thorax,  legs,  and 
apical  carinae  of  abdominal  segments.  Head  narrowed  behind  the 
eyes,  hardly  concave  posteriorly.  Labium  broad;  median  lobe  with 
the  usual  bifid  middle  tooth  (fig.  1  J),  the  divisions  of  which  are  truncate 
on  the  end,  with  a  very  shallow  indentation  on  the  side,  followed  by  a 
straight  row  of  five  or  six  excessively  minute  denticles  and  the  usual 
fringe  of  hairs.  Lateral  setae,  6-7;  mental  set«,  8-9  each  side,  the 
outer  five  in  a  separate,  stronger  series  and  closer  together;  teeth  as 
usual. 
Wing  cases  reaching  to  the  middle  of  the  fifth  abdominal  segment 
Abdomen  regularly  tapering  to  a  sharp  point;  no  dorsal  hooks;  no 
lateral  spines;  appendages  decurved  at  apex,  as  long  as  the  ninth  and 
tenth  segments  together;  lateral  appendages  one-fourth  as  long  as  the 
others. 


«Prrc.  Washington  Acad.  Sci.,  Ill,  1901,  p.  385. 
^Bull.  111.  State  Lab.  Nat.  Hist.,  VI,  p.  45. 
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Doctor  Hagen  mentioned  under  this  specific  name  three  nymphs 
from  California/^  which  agree  with  this  one  in  the  onh'  diagnostics 
character  stated — the  absence  of  lateral  spines  from  abdominal  seg- 
ments. Doctor  Hagen  did  not  describe  the  form  of  the  median  lobe  of 
the  labium  carefully  or  mention  the  i*aptorial  setse  at  all. 

CORDULEGASTER  DIADEMA  Sclys? 

*' Bright  Angel,  Ariz.,  July  12.     H.  S.  Barber,  collector." 

Male.  Length,  35  mm.;  abdomen,  28  mm.;  hind  femur,  7  mm.; 
width  of  head,  8  mm. ;  of  abdomen,  8  mm. 

Body  rough,  hairy  all  over;  head  with  prominent  eyes  anteriorly; 
sides  behind  them  at  fii-st  parallel,  then  abruptly  narrowed  to  the 
straight  hind  margin,  before  which  is  a  pair  of  large  scars.  Frons 
with  a  shelf-like  prominence  fringed  with  stiff 
yellow  hairs.  Antennse  short,  third  segment  as 
long  as  the  first  and  second  together,  fourth  half 
as  long,  and  the  remaining  segments  successively 
shorter.      Labium  ample;   median  lobe  with  the       "^  ^* 

usual  bifid  tubercle  (fig.  1«)  at  its  apex,  each  half  ^";;J,-T:Z1^TZ 
of  which  is  again  bifid  (as  in  C.  J/asfatop,s)^  the  of  nymphal  labu  m.  a, 
lower  tooth  hardly  rising  above  the  level  of  the  ;:,"n"Trr"s." 
fringe  of  hairs  at  the  sides.  Lateral  setae  5;  men- 
tal seta;  8-9  each  side,  the  four  outermost  constituting  a  separate  and 
stronger  series. 

Abdomen  regularly  tapering,  without  dorsal  hooks  or  lateral  spines, 
with  the  usual  apical  fringes  of  incurved  hairs  on  segments  2-9; 
appendages  longer  than  segments  9  and  10  together,  the  laterals  one- 
fifth  to  one-fourth  as  long  as  the  others. 

After  the  above  description  was  written  Mr.  Currie  sent  me  from 
the  National  Museum  another  specimen — a  cast  skin  left  by  a  nymph 
at  transformation.^  This,  he  suggested,  should  belong  to  C  dhdnna^ 
since  the  imago  of  that  species  was  collected  in  the  same  locality.  It 
agrees  closely  with  the  younger  nymph  above  described,  except  for 
larger  size.  Length,  47  mm.;  abdomen,  34  mm.;  hind  femur.  8  mm.; 
width  of  head  9  mm. ;  of  abdomen,  9  mm. 

The  wing  cases  reach  only  the  foui*th  abdominal  segment,  and  there 
are  shaggy  locks  of  hair  on  the  sides  of  the  body  ])elow  them.  The 
ninth  segment  is  shorter  on  the  ventral  side,  and  the  tenth  segment  is 
shorter  on  the  dorsal  side  than  preceding  segments.  The  end  of  the 
abdomen  is  nearly  destitute  of  stiff  hairs,  which  abundantly  fringe  the 
high  apical  carina?  of  the  middle  and  basal  segments. 

Mr.  F.  C.  Willard  sent  me  a  cast  nymphal  skin  of  this  species  from 
Tombstone,  Arizona,  in  1897. 


«Trane.  Amer.  Entom.  Soc,  XII,  1885,  p.  289. 

''This  is  the  one  mentione<l  by  him  in  I*roo.  Ent.  Soc.,  Washington,  V,  1903,  p.  303. 
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su>>miniiy  m:acromii:n^.?vp:.« 
EPOPHTHALMIA  ELEGANS  Brauer. 

There  is  in  the  National  Museum  a  single  alcoholic  specimen  of 
nymph  of  this  magnificent  species,  received  through  Oberlin  College 
from  Rev.  Cyrus  M.  Clark,  Miyazaki,  Japan.  It  agrees  entirely-  with 
the  description  given  by  Cabot  of  one  in  the  Museum  of  Comparative 
Zoology,  from  Canton,  China,*  but  is  a  larger  specimen:  Length,  MS 
mm. ;  abdomen,  25  mm. ;  hind  femur,  14  mm. ;  width  of  head,  8  mm. ;  of 
abdomen,  14  mm.  There  are  in  the  Cornell  University  collection  a 
number  of  imagos  received  from  the  same  source.  I  have  compared 
the  venation  in  the  wings  of  nymph  and  imagos,  and  have  fully  satisfied 
myself  that  the  nymph  belongs  to  this  species.  The  nymphal  wings 
are  distinctly  spotted  with  blackish  brown,  as  described  in  Cabot's 
paper,  but  it  does  not  follow  therefrom,  as  supposed  in  that  paper, 
that  the  wings  of  the  imago  would  be  likewise  spotted.  In  PanfaJa 
ilavescens  there  are  conspicuous  spots  of  brown  upon  the  nodus  of 
the  nymphal  wings,  which,  as  ever^'body  knows,  are  wanting  in  the 
wings  of  the  imago.  I  believe  that  these  markings  are  ontogenetic 
and  that  the  developmental  tendency  is  generally  toward  hyahnitj 
of  wing  membrane,  and  not  toward  infuscation. 

This  species  differs  from  the  more  typical  species  of  Epophthalmia 
by  characters  which  I  believe  will  be  regarded  as  justifying  its  generic 
separation.  Aside  from  its  huge  stature,  its  singular  color  pattern, 
its  unusual  proportions  in  length  of  male  abdominal  appendagqs,  and 
its  smaller  number  of  cubito-anal  cross  veins,  it  has  thre«  other  char- 
acters in  contradistinction  to  the  more  typical  species  of  Epophthalmia 
that  1  regard  of  generic  importance:  (1)  Its  cubital  vein  where  \i 
borders  the  subtriangle  is  straight  and  strong;  in  the  others  it  is  weak 
and  angulate.  (2)  Its  radial  sector  is  gently  and  regularly  curved;  in 
the  others  it  is  broken  and  distinctly^  ajog  opposite  the  distal  end  of 
the  radial  supplement.  (3)  Its  ninth  abdominal  segment  in  the  male 
bears  above  a  truncated  cone;  in  the  others  it  bears  two  basal  denticles. 

Since  this  is  the  largest  and  one  of  the  most  peculiar  members  of 
the  fauna  of  the  Land  of  the  Dragonfly,  I  would  suggest  as  an  appro- 
priate name  for  a  new  genus  to  contain  it  the  classical  Japanese  name 
Azuma.^ 


^'  The  use  of  the  name  Synthemiinx  for  this  subfamily  in  Bull.  111.  State  Lab.  of 
Nat.  Hist  ,  VI,  p.  5,  was  due  to  enforced  haste  in  printing,  whereby  proof  corrections 
made  by  me  were  not  received  by  the  printer  in  time  for  incorporation  into  the  text 

^  Immature  State  of  the  Odonata,  Pt.  3,  1890,  pp.  9-11,  pi.  i,  ^fi^,  1-ld. 

<^My  friend  and  pupil,  Mr.  S.  Asada,  of  Tokio,  informs  me  that  the  children  with 
whom  he  played  as  boy  would  sometimes  capture  a  female  of  this  species,  tether  her 
with  a  thread,  and  use  her  as  a  decoy  to  lure  the  males  within  their  reach. 
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PALTOTHEMIS  LINEATIPES  Karsch. 
Plate  XXXIX,  fig.  4. 

San  Bernardino  County,  California,  May,  ''A.  Koebele,  collectx)r." 

Length,  23  mm.;  abdomen,  U  mm.;  hind  femur,  6  mm.;  width  of 
head,  6.5  mm.;  of  abdomen,  9  mm. 

A  smooth  blackish  species,  paler  ventrally,  with  yellowish,  basal 
rings  on  femora  and  tibiae.  Head  wider  than  long,  with  eyes  not  very 
prominent,  well  rounded;  a  very  obtuse  frontal  ridge  across  the  face, 
before  which  the  face  is  vertical,  behind  which,  sloping.  The  curve 
of  the  very  obtuse  and  scurfy  pubescent  hind  angles  of  the  head, 
beginning  at  the  eye  and  ending  upon  the  straight  hind  margin. 
Labium  broad,  the  hinge  reaching  posteriorly  between  the  bases  of 
the  middle  legs,  median  lobe  prominent,  spinulose  on  margin;  lateral 
lobes  ample,  each  with  7-8  large  obtuse  teeth  on  opposed  lateral  mar- 
gins, the  uppermost  double,  the  others  separated  by  deep  notches, 
each  armed  with  about  four  graduated  spinules  at  tip  internally;  move- 
able hook  stouter,  but  hardly  longer  than  setae;  lateral  setce  9;  mental 
setae  14-15  each  side  in  a  regular  series,  longest  in  the  middle. 

Legs  short  smooth;  wing  cases  reaching  the  base  of  abdominal  seg- 
ment 7. 

Abdomen  broad,  depressed,  most  narrowed  posteriorly  on  the  ninth 
segment,  tenth  segment  short,  half  as  long  as  the  ninth,  but  not 
included  in  the  ninth.  Dorsal  hooks  on  segments  2-6  erect  diminish- 
ing in  size  from  the  front,  on  6  very  rudimentary,  a  trace  on  7,  want- 
ing on  8-10;  all  hidden  between  the  wing  cases.  Lateral  spines  on 
segments  8  and  9  short,  sharp,  straight,  those  of  the  ninth  segment 
not  reaching  the  level  of  the  apex  of  the  tenth  segment  on  the  ventral 
side.  Appendages  short  stout,  as  long  as  the  ninth  segment  on  its 
ventral  side;  superiors  and  inferiors  equal;  laterals  one-third  shorter; 
the  inferiors  spinose  on  lateral  margins;  the  superior,  thick  at  base 
with  a  strongly  arcuate,  median  longitudinal,  carina. 

This  singular  nymph,  so  suggestive  of  the  Cordulinae  in  the  form  of 
its  body  and  in  the  large  teeth,  higher  than  wide,  on  the  op|X)sed 
edges  of  the  lateral  labial  lobes,  was  so  puzzling  to  me  I  could  not 
resist  the  temptation  to  remove  the  wings  of  one  side  from  the  solitary 
specimen.  A  moment's  examination  of  the  venation  shown  was 
enough  to  settle  its  identity. 

DYTHEMIS  VELOX  Hagcn  ? 

Plate  XLII,  fig.  2. 

There  is  a  single  nymph  in  the  National  Museum  that  I  take  to  belong 
to  this  species.  It  is  from  Sand  River,  San  Marcos,  Texas,  and  was 
collected  March  24,  1899.     It  is  apparently  not  quite  grown. 
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Length,  17  mm.;  abdomen,  8  mm.;  hind  femur,  5  mm.;  width  of 
head,  5  mm.;  of  abdomen,  6.5  mm. 

Body  smooth,  depressed,  greenish,  varied  with  brown  above.  Head 
depressed,  sloping  forwaixi  to  the  base  of  the  antennce,  strongly  nar- 
rowed behind  the  eyes  to  the  nearly  straight  hind  margin.  Labium 
large,  its  hinge  reaching  posteriorly  as  far  as  the  middle  of  the  me«o- 
thorax;  median  lobe  of  the  mentum  prominent,  with  a  fringe  of  slender 
scattered  spines;  mental  setae  9-10,  the  5-6  outermost  longer  than  the 
others.  Lateral  setae  10.  Hook  slender,  setiform;  teeth  almost  obso- 
lete, with  the  usual  spinules. 

Legs  long  and  thin.  Wings  rea<!hing  backward  as  far  as  the  middle 
of  the  seventh  abdominal  segment. 

Abdomen  broad,  depressed,  with  thin  lateral  margins.  Dorsal  hooks 
on  segments  3-9  in  a  regular  and  even  series,  thin,  flat,  sharp-pointed, 
that  of  the  ninth  segment  bent  downward  at  tip.  Lateral  spines  on 
segments  8  and  9,  thin,  flat,  sharp,  strongly  convergent  on  9,  and  with 
spinulose-serrate  external  margins.  Ninth  segment  strongly  concave 
on  dorsal  apical  margin;  tenth  annular  included.  Appendages  slightly 
longer  than  segment  9  is  on  the  dorsal  side,  short-triangular,  sharp- 
pointed,  hairy  on  margins,  the  laterals  a  little 
more  than  half  the  length  of  the  others. 

DYTHEMIS  FUGAX  Hagcn? 


I  have  described  *^  a  nymph  from  Roswell,  New 
Mexico,  which  I  have  supposed  belongs  to  this 
species.      It  is  very  like  the  nymph  described 
Fig.  2.-END  OF  ABDOMEN    abovc,  and  referred  to  D.  vdox^  except  in  the 
FUG  AX?  PROM  ABOVE.  form  of  thc  latcral  spines  on  the  eighth  and  ninth 

abdominal  segments.  Fig.  2  is  a  drawing  of  the 
end  of  the  abdomen  of  this  species.  A  comparison  of  this  figure 
with  the  photograph  reproduced  in  Plate  XLIl,  fig.  2,  will  servato 
show  the  differences.  I  have  deposited  a  specimen  of  this  species  in 
the  United  States  National  Museum. 

RHYOTHEMIS  PHYLLIS  Sulzer? 
Plate  XLI,  figs.  1,  2. 

Three  nymphs  apparently  well  grown. 

Length,  19  mm.;  of  abdomen,  12.5  mm.;  hind  femur,  6  mm.;  width 
of  head,  5  mm. ;  of  abdomen,  7  mm. 

A  short  and  very  smooth  species,  with  broad  depressed  abdomen. 
Head  pentagonal,  with  stmight  or  slightly  concave  hind  mar^, 
obtuse  hind  angles,  small  eyes  covering  the  lateral  angles  of  the  head 
at  midway  its  length,  and  with  obtusely  prominent  labrum.  Antenna 
pale,  7-jointed,  joints  nearly  equal  in  length  excepting  the  third,  which 

« Psyche,  1903,  p.  139. 
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is  one-third  longer  than  the  others.  Labium  short,  the  hinge  scarcely- 
reaching  the  mesothorax;  median  lobe  not  ver}'  prominent,  its  sides 
straight  and  spinulose  and  a  pair  of  spinules  on  the  obtuse  median 
angle,  end  an  elongate-oval,  chitinous  thickening  on  the  middle  of  the 
floor  of  the  men  turn;  mental  seta;  10  each  side,  fifth,  counting  from  the 
side  longest;  lateral  setae  5,  longer  than  the  slender,  tapering,  nearly 
straight  movable  hook;  teeth  on  opposed  edges  low,  serrate,  incurved, 
each  armed  with  3-4  graduated  spinules. 

Legs  long,  thin,  nearly  bare,  and  longitudinally  grooved.  Wings 
reaching  the  middle  of  the  seventh  abdominal  segment. 

Abdomen  triquetral,  with  sharp  lateml  edges,  and  flat  sides  sloping 
like  a  low  roof,  oval  in  outline,  the  long  appendages  furnishing  an 
attenuate  apical  point.  Lateral  spines  on  segments  8  and  9,  stout,  short, 
triangular,  those  of  the  ninth  segment  as  long  as  the  tenth  segment. 
Segments  slightly  increasing  in  length  from  the  second  to  the  ninth, 
the  tenth  one-third  as  long  as  the  ninth  on  the  dorsal  side.  Inferior 
appendages  as  long  as  segments  9  and  10  together,  superiors  scan^oly 
shorter,  laterals  one-third  as  long.  Dorsal  hooks  on  segments  3-10, 
on  3  and  4  slender  erect  on  5  and  6  broader,  declined,  on  7-9  still 
broader,  covering  basall}'  their  respective  segments,  their  thin  supe- 
rior margins  produced  posteriorly  in  a  sharp  point;  the  hook  on  seg- 
ment 10  similar,  much  smaller,  its  point  obtuse. 

Buitenzorg,  Java.     D.  G.  Fairchild." 

a  While  reading  the  proof  of  this  article  there  have  come  to  hand  a  number  of 
nymphs  from  Batangas,  Philippine  Islands,  sent  by  my  former  pupil,  Mr.  C.  F. 
Carstens,  now  of  the  provincial  high  school  of  that  place.  These  nymphs  are 
slightly  larger,  being  fully  grown  (length,  22  mm.),  the  numjoer  of  raptorial  sete 
\x\yon  the  mentum  of  the  labium  is  but  8  each  side,  and  the  third  of  these,  counting 
from  the  side,  is  longest  Aside  from  these  trivial  differences,  they  are  apparently 
quite  identical  with  the  ones  described  above. 

I  am  able  to  make  out  in  these  some  further  venational  characters  that  should 
assist  in  identifying  the  species:  The  ante  a^d  i)ost  cubitals  are  in  the  fore  wing  12  and 
S-9,  respectively,  and  in  the  hind  wing  8  and  10,  respectively.  Vein  Chi  is  strongly 
ahgulate  at  ba^e  of  triangle  in  the  fore  wing,  the  apex  of  the  triangle  appearing 
sharply  retracted.  There  is  one  cross  vein  in  the  triangle,  there  are  but  three  cells 
in  the  subtriangle,  and  the  space  between  the  latter  and  the  hind  margin  is  very 
narrow.  There  are  three  rows  of  cells  l)eyond  the  triangle  for  a  distance,  and  there 
is  a  weakly  developed  median  supplement  subtending  one  row  of  oblique  cells. 

In  the  hind  wing  there  is  a  single  cu  hi  to-anal  cross  vein  before  the  triangle;  the 
latter  is  open,  and  the  broad  anal  loop  consists  of  two  rows  of  large  cells,  the  distal 
row  divided  and  double  from  "heel"  to  "toe;"  from  the  proximal  marginal  vein  of 
the  loop  about  five  accessory  sectors  are  decurrent  to  the  hind  margin. 

The  venation  is  not  very  different  from  that  of  such  species  of  Neurothemis  as 
N.  equestrin;  but  the  sectors  of  the  arculus  are  apparently  separate  at  base  in  the  fore 
wing,  as  they  should  not  be  in  Nenrothemi*,  Specimens  of  the  Batangas  nymphs  are 
deposited  in  the  National  Museum. 
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CROCOTHEMIS  SERVILIA  Drury? 
Plate  XLI,  fig.  3. 

Two  nymphs  somewhat  sunilar  to  the  preceding,  apparently  grown^ 
smaller. 

Length,  13.5  mm. ;  abdomen,  8.5  mm. ;  hind  femur,  4  nmi.;  width  of 
head,  4  mm. ;  of  abdomen,  6  mm. 

Head  pentagonal,  straight  behind,  sides  sloping  from  the  laterally 
prominent  eyes,  front  somewhat  depressed;  all  smooth  except  the  hind 
angles  inferiorl3\  Labium  short;  median  lobe  with  front  margin 
produced  into  a  median  obtuse  middle  angle,  and  with  spinose  mar- 
gins. Mental  setae  11-12  each  side,  the  seventh  (counting  from  Uie 
side)  longest;  lateral  setaa  6  with  an  additional  basal  axial  spinole; 
movable  hook  longer  and  stronger  than  the  setaa,  attenuate  to  the 
slightly  incurved  apex;  teeth  on  opposed  edges  of  lateral  lobes  small, 
serrate  spinulose — each  with  three  to  four  graduated  spinules. 

Legs  long,  thin,  nearly  bare,  longitudinally  grooved.  Wing  cases 
reaching  the  middle  of  the  seventh  abdominal  segment. 

Abdomen  sharply  triquetral,  widest  in  the  middle,  oval  in  oatline. 
Lateral  spines  on  segments  8  and  9,  stout,  those  on  the  ninth  segment 
about  attaining  the  level  of  the  apex  of  the  tenth  segment  Dorsal 
hooks  on  segments  3-9,  erect  and  narrower  in  front,  becoming 
declined  and  broader  at  base  posteriorly;  all  sharp,  longest  on  seg- 
ment 6.  Appendages  longer  than  the  last  two  segments  on  their  dorsal 
side,  sharp-edged,  the  superior  slightly  declined  at  tip,  laterals  paler, 
one-third  as  long. 

The  reference  of  these  nymphs  to  this  species  is  made  with  misgiv- 
ings. It  can  only  be  said,  therefore,  that  imagos  of  this  species  were 
sent  by  D.  G.  Fairchild  from  the  same  locality,  Buitenzorg,  Java,  and 
that  in  the  venation  rather  scantily  evidenced  by  markings  on  the  wing 
sheaths  there  appear  to  be  no  serious  disagreements.  The  nymphs 
seem,  however,  rather  too  small.     The  reference  is  very  doubtful. 

ORTHEMIS  PERRUGINEA  Pabricius. 

This  species,  which  is  common  through  most  parts  of  tropical 
America,  was  bred  for  me  by  Mr.  F.  G.  Schaupp,  at  Shovel  Mount, 
Texas,  in  August  and  September,  1897,  and  bred  specimens  are  in  the 
National  Museum  and  in  my  own  collection.  Its  nymph  is  very  simi- 
lar to  the  nymphs  of  Platheviis  and  Ladoim^  and  agrees  with  them  in 
having  the  front  border  of  the  median  lobe  of  the  labium  crenulate; 
but  it  differs  from  both  in  lacking  dorsal  hooks,  and  its  abdominal 
appendages  are  much  longer  than  in  PJ^dlieinis. 

Length,  22  mm.;  abdomen,  13  mm.;  hind  femur,  5.5  ram.;  width  of 
head,  5.5  mm.;  of  abdomen,  7  mm. 

Body  lanceolate-cylindric,  little  depressed.    Head  somewhat  cubical, 
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with  .small  eye8  capping  the  antero-lateral  angles,  scarcely  narrowed 
on  the  sides  before  the  obtuse  hind  angles;  hind  margin  a  little  con- 
cave: frons  very  hairy.  Labium  (fig.  S)  short,  hinge  reaching  between 
the  bases  of  the  fore  legs.  Median  lobe  of  the  mentura  moderately 
prominent,  with  a  strpngly  crenulate  front  border,  the  crenulations 
increasing  in  size  on  either  side  up  to  the  base  of  the  prominent  median 
tooth.  Mental  setae  about  10  each  side,  the  innermost  indistinct,  the 
fourth  (counting  from  the  side)  longest,  the  fifth  and  succeeding  ones 
suddenly  shorter.  Lateral  lobes  moderate,  lateral  setse  8,  hook  mod- 
erate, teeth  serrate,  each  armed  with  three 
or  four  graduated  spinules. 

Prothorax  with  high  and  well-exposed 
spiracles.  Legs  rather  short  and  very  ha>\Yy ; 
held  close  to  the  body  in  locomotion.  Wing 
cases  reaching  posteriorly  as  far  as  the  sixth 
abdominal  segment. 

AWomen  somewhat  triqueti'al,  widest  in 
the  middle  and  tapering  gradually  to  the 
apex,  without  dorsal  hooks  but  with  dorsal 
tufts  of  long  hair  replacing  hooks  on  seg- 
ments 4r-7.     lateral  spines  on  segments  8 

,      ,  1    "     1  ^*^-  3.— Labium    of     nymph    op 

and  9,  of  nearly  equal  size  and  m  length  orthemis  ferruoinea,  prom 
equaling  about  one  fourth  the  length  of  within. 
their  respective  segments.  Segments  8  and  9  concave  on  their  dorsal 
apic^al  margins  and  10  annular.  Appendages  avS  long  as  segments  8-10 
on  the  dorsal  side  (about  as  long  as  9  and  10  on  the  ventral  side), 
spinous  margined,  slender  and  sharp,  the  laterals  less  than  half  as  long 
as  the  others. 

There  are  traces  of  single  black  bands  on  the  sides  of  the  thorax 
and  near  the  apex  of  the  abdomen,  ending  upon  the  base  of  the  lateral 
appendages.     Base  of  the  superior  appendage  black. 

ORTHETRUM  LEPTURUM  Burmcistcr? 
Plate  XLI,  figs.  4,  5. 

Twenty-nine  specimens,  some  in  very  bad  condition.  Buitenzorg, 
Java,  D.  (t.  Fairchild:  also  a  number  of  imagos  from  the  same 
locality. 

Nymph  (apparently  nearly  grown).  Length,  17  mm. :  width  of  head, 
4  mm.;  of  abdomen,  5.5  mm. 

Body  slender,  not  depressed,  with  sides  nearly  parallel,  and  sharply 
pointed  abdomen.  Head  cubical,  concave  in  front  between  the  high, 
prominent  eyes.  Face  and  hind  angles  hairy;  eyes  situated  before  the 
middle  of  the  length  of  the  head,  the  sides  behind  them  nearh^  straight 
and  parallel  as  far  as  the  rounded  hind  angles,  hind  margin  scarcely 
concave.  Labium  moderate,  hinge  reaching  posteriorly  to  the  meso- 
thorax,  median  lobe  prominent,  with  a  brownish  middle  tooth,  and 
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the  margin  on  either  side  of  the  tooth  distinctly  serrulate,  with 
spinules  arising  singly  between  the  serrulations.  Mental  setie  3  each 
side,  with  an  irregular  transverse  band  of  smaller  ones  across  the  mid- 
dle. Lateral  setaa  8.  Hook  rather  short,  stout  at  base,  rapidly  taper- 
ing to  a  slender  incurved  point.  Teeth  on  opposed  margins  of  lateral 
lobes  small,  becoming  obsolete  at  the  inner  angle,  slightly  hooked 
each  armed  with  one  or  two  short  spinules. 

Thorax  slightly  compressed,  high.  Legs  slender,  hairy.  Wiog 
cases  reaching  the  base  of  the  seventh  abdominal  segment. 

Abdomen  triquetral,  the  sides  nearly  apparallel  as  far  as  the  eighth 
segment.  Lateral  spines  on  segments  8  and  9,  straight,  sharp,  spinosie 
on  external  margin.  Dorsal  hooks  on  segments  4r-7,  long,  straight 
sharp,  slightly  declined  at  apex,  decreasing  in  size  anteriorly  where 
hidden  between  the  wings,  with  spinose  superior  margins.  Append- 
ages very  long  and  slender,  as  long  as  the  last  three  segments  of  the 
abdomen  together;  laterals  two-fifths  as  long  as  the  others,  all  thinly 
fringed  with  tawny  hairs.  Segment  10  exserted,  more  than  twice  as 
long  on  the  ventral  side  as  on  the  dorsal. 

LIBELLULID  gen.?  sp.? 
Plate  XLI,  figs.  11,  12. 

Two  small  nymphs,  apparently  half  grown.     Length,  11  mm. 

Stocky^  rather  smooth  of  body,  with  short  legs. 

Head  of  the  type  of  Libellula,  concave  in  front  between  the  high, 
narrow,  very  prominent  eyes,  which  are  directed  forward  and  are 
situated  before  the  middle  of  the  head.  Sides  of  the  head  scarcely 
narrowed  before  the  broadly  rounded  hind  angles.  Rear  marked 
with  longitudinal  scars.  Antennae  pale  with  basal  segments  blackish. 
Labium  ample,  median  lobe  prominent,  with  a  wide  obtuse  middle 
tooth,  on  either  side  of  which  the  edge  is  strongly  serrulate;  stont 
spinules  arise  singly  between  the  serrulations;  eleven  mental  set» 
each  side,  the  seven  outermost  in  a  stronger  series;  nine  lateral  set*; 
movable  hook  long,  slender,  straight  to  the  incurved  apex;  teeth  on 
opposed  margins  about  ten,  strongly  serrate,  each  armed  with  about 
three  or  four  graduated  spinules. 

Legs  pale,  scantily  hairy;  femom  with  two  dark  bands. 

Abdomen  blackish  with  paler  margins,  smooth,  depressed,  possess- 
ing the  merest  rudiments  of  dorsal  hooks  on  segments  4  and  5,  where 
hidden  between  the  wings.  There  are  very  short  bare  lateral  spines 
on  segments  8  and  9,  one-fifth  the  length  of  their  respective  segment**. 
Segment  9  very  strongly  concave  on  its  apical  dorsal  margin,  less 
than  half  as  long  on  middbrsal  as  on  mid  ventral  line.  Tenth  segment 
annular,  included  in  the  apex  of  the  ninth.  Appendages  short,  hardly 
longer  than  the  ninth  segment  on  its  ventral  side,  triangular,  yellow- 
ish, with  black  bases;  laterals  one-third  as  long  as  the  others.    Seg- 
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ment  10  one-half  as  wide  as  9,  which,  with  the  abbreviated  append- 
ages, gives  the  abdomen  a  truncate  appearance. 

I  am  wholly  unable  to  locate  these  nymphs  genericall3\  There  is 
no  venation  to  guide,  and  they  are  immature.  They  will  be  found 
to  belong,  however,  to  some  genus  allied  to  Orthetrum^  with  which 
they  agree  in  all  points  except  the  structures  of  the  apical  abdominal 
segments,  the  brevity  of  the  abdominal  appendages,  etc. 

LIBELLULA  SATURATA  Uhler. 
Plate  XLII,  fig.  1. 

Prof.  V.  L.  Kellogg  has  kindly  sent  me  a  bred  specimen  of  this 
species  from  Stanford  Univei-sity  collection  (lot  143,  sub.  20),  and  I 
have  a  number  of  nymphs  kindly  collected  for  me  by  Dr.  John  M. 
Stowell  at  San  Jose,  California,  in  February.  These  latter,  dated 
April,  1897,  are  "from  water  cress  in  running  water." 

This  species  is  distinguished  among  its  congeners  by  its  hairiness,  its 
lack  of  dorsal  hooks,  and  especially  by  the  unusual  brevity  of  the 
lateral  spines  of  the  ninth  abdominal  segment. 

Length,  26  mm.;  abdomen,  16  mm.;  hind  femur,  6.5  mm.;  width  of 
head,  6.5  mm.;  of  abdomen,  8  mm.. 

Body  stout,  depressed  cylindric,  with  squarish  head  and  tapering 
abdomen.  Head  of  the  usual  form,  very  hairy  on  the  hind  angles. 
Antennae  with  basal  segments  very  hairy,  the  mtio  of  length  of  seg- 
ments from  the  base  outward  being  as  1:1.1:2:1.2:1.6:2:2.  There  is 
a  transverse  blackish  band  between  the  eyes,  inclosing  a  paler  spot  on 
the  frontal  tubercle.  The  labium  is  large,  with  its  hinge  reaching 
posteriorly  as  far  as  the  metathorax.  The  median  lobe  of  the  mentum 
18  rather  less  prominent  than  usual,  with  smooth  border  and  no  middle 
tooth  bearing  regularly  placed  spinules.  Lateral  setse  11-12,  the  six 
outermost  in  a  longer  series.  Lateral  lobes  broad,  concave,  each  with 
9-10  lateral  setse  and  about  ten  low,  crenate  teeth  with  eroded  sum- 
mits on  the  opposed  borders,  each  armed  with  3-4  graduated  spinules. 

Thorax  blackish  on  the  dorsum,  darker  around  the  spiracles,  and 
before  the  bases  of  the  wings.  Legs  yellowish,  hairy.  Wings  reach- 
ing the  seventh  abdominal  segment. 

Abdomen  with  a  single  middorsal  and  a  pair  of  obscure  lateral  longi- 
tudinal lines;  the  dorsum  of  the  tenth  segment  and  the  sides  of  the 
appendages  blackish.  Dorsal  hooks  wanting.  Lateral  spines  on  seg- 
ments 8  and  9  about  one-eighth  as  long  as  their  respective  segments, 
that  of  9  a  very  little  shorter  than  that  of  8.  Segment  9  concave  on 
its  doi-sal  apical  margin;  10  annular,  and  almost  included  in  the  apex  of 
9.  Appendages  as  long  as  segments  9  and  10  together,  the  superiors 
and  inferiors  equal,  spinous  margined;  the  laterals  about  half  as  long. 

A  later  sending  of  a  few  alcoholic  nymphs,  received  by  the  National 
Museum  from  the  United  States  Fish  Commission,  includes  several 
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specimens  of  this  species  from  White's  Warm  Springs,  Saw  Tooth, 
Idaho.  There  are  in  the  collection  of  the  Illinois  State  Laboratory  of 
Natural  History  a  number  of  specimens  collected  by  Prof.  S.  A.  Forbes 
in  the  Yellowstone  National  Park,  labeled  'Tirehole,  Jul.  19th,  1890." 
There  is  in  the  collection  of  Dr.  O.  S.  Westcott,  of  Chicago,  Illinois,  a 
single  imago  collected  by  him  in  the  Yellowstone  Park.  It  will  be 
observed  that  these  specimens,  representing  the  northernmost  limit  of 
the  known  range  of  the  sf)ecies,  come  from  warm  water.  Possibly  this 
species,  which  appeal's  to  be  common  in  ordinary  waters  far  to  the 
southward,  is  able  to  extend  its  range  through  the  agency  of  these 
warm  streams,  which  furnish  the  proper  temperature  conditions  for 
the  development  of  its  nymph.  Possibly  this  is  equally  the  case  with 
MewthetniH  eoUocata^  and  with  other  species  also. 

LIBELLULA  FORENSIS  Hagcn. 

I  have  of  this  species  a  single  female  specimen  that  was  bred  by  Mr. 
S.  Bethel,  at  Olympia,  Washington,  on  May  2,  1898,  and  a  number  of 
younger  nymphs  taken  earlier  in  the  season  by  the  same  collector. 
The  imago  was  placed  in  alcohol  before  transformation  was  complete, 
and  is  in  a  very  bad  condition,  and  hardly  determinable.  It  appears 
to  be  the  species  named  above,  and  the  structural  characters  of  the 
nymph  point  to  the  same  species. 

Length,  24  mm.;  abdomen,  15  mm.;  hind  femur,  6.5  mm.;  width  of 
head,  6.5  mm.;  of  abdomen,  7  mm. 

Body  lanceolate,  very  hairy.  Head  compact,  half  as  long  as  wide, 
with  small  eyes  capping  the  high  anterolateral  angles,  little  contracted 
behind  the  eves,  where  sides  are  nearly  pai'allel  to  the  broadly 
rounded  and  scurfy  pubescent  hind  angles.  Antenna?  about  as  long 
as  the  head,  the  relative  length  of  segments  from  base  outward: 
1:1:1.8:1:1.2:2:1.5.  Hinge  of  labium  reaching  backward  as  far  as 
the  mesothorax.  Median  lobe  of  mentum  moderate,  a  toothlike  pro- 
longation in  the  middle  of  its  front  l)order,  which  is  bordered  with 
spinules  leather  regularly  placed,  but  not  crenate.  Mental  setae  al)out 
8  each  side  in  a  sliort  and  sharj)  curve,  all  weak  and  fragile.  Lateral 
settv  6.  Teeth  about  10,  low,  subtruncate,  subserrate,  each  armed  with 
three  or  four  graduated  spinules. 

Legs  slender,  very  hairy.  ^^  ing  cases  reaching  backward  as  far  as 
the  base  of  the  sixth  abdominal  segment. 

AMoraen  lanceolate,  widest  on  segment  6,  and  gradually  tapering 
thereafter  to  a  long  point.  Dorsal  hooks  on  segments  3-7,  poorly 
developed,  except  on  middle  segments,  and  hidden  imder  thick  tufts 
of  coarse  hairs.  Latei-al  spines  on  segments  8  and  9,  short,  sharp, 
straight,  about  a  fifth  as  long  as  their  respective  segments.  Append- 
ages longer  than  the  long  ninth  and  tenth  segments  together,  slender, 
shai*p,  fringed  with  tawn}'  hairs;  laterals  less  than  half  as  long  as  the 
others. 
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Since  the  above  was  written  I  have  seen  another  specimen  in  the 
Museum  of  Comparative  Zoology,  from  Cache  Valley,  Utah  (No.  659), 
collected  by  C.  Thomas. 

SYMPETRUM  MADIDUM  Hagen? 

A  smgle  fully  grown  specimen  was  collected  for  the  United  States 
Fish  Conmiission  by  Mr.  Chauncey  Juday  in  Lake  Creek  at  Twin 
Lakes,  Colorado,  on  August  12,  1902.  It  is  more  strongly  chitinized 
than  usual  for  nymphs  of  the  genus,  and  differs  from  all  others  known 
to  me  in  the  extreme  reduction  of  the  dorsal  hook  on  the  eighth 
abdominal  segment  and  in  the  relativel}^  greater  length  of  the  lateral 
abdominal  appendages.  Its  reference  to  madidtcm  is  more  or  less 
doubtful.  S\  deciaum  and  S,  atripes  both  belong  to  the.  Coloi'ado 
fauna. 

Length  (fully  grown),  14.5  nmi.;  abdomen,  9  mm.;  hind  femur,  4.5 
ram.;  width  of  head,  4.5  mm.;  of  abdomen,  5  mm. 

Body  short  and  rather  stout,  smooth.  Head  widest  across  the 
anterior  portion,  where  the  eyes  are  rather  prominent  and  are  set  well 
forward.  The  top  of  the  head  is  smooth  and  the  obtuse  hind  angles 
are  strongly  hairy,  while  the  hind  margin  is  nearly  straight — perhaps 
slightly  concave.  Antennae  slender  and  hardly  longer  than  the  head, 
the  length  of  the  segments  from  the  head  outward  being  in  the  fol- 
lowing ratio:  1:2:3:2:2.5:3:2.5.  Labium  of  the  proportions  usual 
for  the  genus,  with  about  12  mental  setae  each  side,  the  fifth  or 
sixth  (counting  from  the  side)  longest.  Lateral  setae  12,  diminishing 
in  size  toward  the  base,  the  hook  setiform,  about  as  long  as  the  seta 
behind  it.     Teeth  subobsolete,  with  the  usual  groups  of  spinules. 

Legs  slender,  smooth.  Wing  cases  reach  the  middle  of  the  sixth 
abdominal  segment.  Abdomen  moderately  depressed,  and  with  rather 
sharp  lateral  margins.  Lateral  spines  on  segments  8  and  9,  straight, 
on  9  about  as  long  as  the  segment  and  twice  as  long  as  on  8.  Dorsal 
hooks  represented  on  segments  5-8,  well  developed  on  6  and  7,  smaller 
and  erect  on  5,  and  on  8  rudimentary  and  very  inconspicuous.  Seg- 
ment 8  of  abdomen  slightly  and  segment  9  strongly  concave  on  hind 
dorsal  margin;  10,  annular,  included  in  the  apex  of  9.  Appendages 
very  unequal,  the  superior  about  three-fourths  as  long  as  the  inferiors, 
its  tip  attaining  the  level  of  the  tips  of  the  lateral  spines  of  the  ninth 
segment.  Laterals  three-fourths  as  long  as  the  superior.  Superior 
and  inferiors  with  spinous  margins,  stout  triangular  pyramidal  bases 
and  acuminate  points  set  at  an  angle  with  the  bases  and  directed  pos- 
teriorly, while  the  bases  are  directed  upward.    Laterals  pale  yellowish. 
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TRITHEMIS  AURORA  Burmeister? 
Plate  XLI,  fi«s.  6, 7. 

More  than  eighty  specimens,  some  in  very  bad  condition;  many 
apparently  well  grown:  Buitenzorg,  Java,  D.  G.  Fairchild. 

Length,  16  mm.;  abdomen,  10  mm.;  hind  femur,  4.5  mm.;  width  of 
head,  5.5  mm.;  of  abdomen,  6  mm. 

A  short,  stocky  nymph,  with  flat  head  and  abruptly  pointed  abdo- 
men. Head  strongly  flattened  anteriorly  and  strongly  sloping  to  the 
front,  with  hind  margin  nearly  straight,  sides  sloping  outward  to  the 
eyes,  which  are  rather  large  and  directed  antero-laterally.  Antennae 
seven-jointed  pale  beyond  the  second  segment.  Labium  broad,  its 
hinge  reaching  the  middle  of  the  mesothorax ;  median  lobe  prominent^ 
obtuse  at  apex,  its  sides  straight,  thinly  spinulose;  mental  setie  about 
14,  weak,  in  an  indistinct  series,  the  fifth  to  seventh  each  side  longest; 
lateral  setse  10,  in  length  equaling  the  very  slender  hook;  teeth  on 
opposed  edges  obsolete  of  lateral  lobes,  but  single  spinules  remain  to 
mark  their  position. 

Legs  rather  short,  hind  tibise  showing  a  series  of  fine  spinules. 
Wing  cases  reaching  the  middle  of  the  seventh  abdominal  segment 

Abdomen  stout,  little  depressed,  rounded  dorsall}^  without  dorsal 
hooks.  Lateral  spines  on  segments  8  and  9,  short,  stout,  one-third  as 
long  as  their  respective  segments,  spinulose  on  their  external  margins. 
Tenth  segment  less  than  half  as  long  on  the  middorsal  as  on  the  mid- 
ventml  line,  more  or  less  included  in  the  apex  of  the  ninth  segment 
Appendages  as  long  as  the  ninth  segment  on  its  ventral  side;  laterals 
one-half  as  long  as  the  others,  divaricately  curved  at  tipd.  Some 
nymphs  show  paler  markings  on  ocellar  tubercle,  and  on  apical  and 
lateral  margins  of  abdominal  segments.  Legs  pale,  with  indistinct 
darker  bands  on  femora. 

This  is  certainly  a  Trithemis^  and  one  of  the  more  typical  group  of 
species;  if  not  the  one  named  above,  then,  at  lea.st,  some  closely  allied 
species. 

DIPLACODES  TRIVIALIS  Rambur. 
Plate  XLI,  figs.  8,  9. 

More  than  a  hundred  specimens,  many  in  bad  condition,  and  some 
possibly  not  the  same  species,  but  not  suflicientl}^  distinct  in  their 
present  state  for  separation.  Some  apparently  grown.  Also  a  num- 
ber of  imagos,  collected  at  the  same  time  and  place:  Buitenzorg,  Java, 
D.  G.  Fairchild. 

Length,  11.5  mm.;  abdomen,  6  mm.;  hind  femur,  3.5  mm.;  width  of 
head,  4  mm.;  of  abdomen,  4.5  mm. 

Similar  to  the  preceding  species,  but  much  smaller,  with  head  less 
flattened  in  front  and  eyes  more  prominent  laterally.     Median  lobe 
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with  very  short  spinules  at  regular  intervals  along  its  straight  sides. 
Mental  set«e  13,  the  second  to  sixth  longest.  Lateral  setse  10-11,  teeth 
on  opposed  margins  of  lateral  lobes  serrate,  small,  uni-spinulose. 

Abdomen  similar  to  that  of  T.  aurora^  without  dorsal  hooks,  with 
minute  lateral  spines  on  segments  8  and  9,  sometimes  aparently  wanting 
on  8,  on  9  perhaps  one-fifth  as  long  as  that  segment;  segment  10  annular, 
included  in  the  apex  of  the  ninth;  apj)endages  as  long  as  9  on  the  ven- 
tral side,  superiors  a  little  shorter  than  inferiors,  suddenly  contracted 
to  a  slightly  declined  tip,  laterals  a  little  shorter,  three-fourths  as  long 
as  inferiors. 

On  Plate  XLI,  figs.  6-10, 1  bring  together  figures  of  the  nymphs  of 
the  typical  Trithemw  aurora  and  of  two  aberrant  species  that  are  some- 
times referred  to  the  same  genus,  T.  trivialis  and  T.  mtrntseula^  and  on 
Plate  XLIV  I  bring  together  the  wings  of  the  same  species.  To  Dipla- 
codes  belongs,  1  think,  trivialis^  for  reasons  well  indicated  b^^  Doctor 
Kruger.**  The  single  crossvein  under  the  stigma  with  a  long  vacant 
space  before  it,  combined  with  the  cubital  branches  of  the  hind  wing 
separated  at  their  departure  from  the  triangle  are  very  characteristic. 

As  to  T.  minuscula^  with  its  more  elongate  nymph,  its  reduced 
venation,  short  anal  loop  and  single  row  of  cells  between  the  radial 
sector  and  its  supplement,  I  agree  with  Doctor  Ris,*  that  it,  together 
with  its  nearest  tropical  American  allies,  will  eventually  have  to  be 
separated  from  Tritkemls  as  a  new  genus. 

TRITHEMIS  MINUSCULA  Rambur. 
Plate  XLI,  fig.  10. 

Full-grown  nymphs  collected  at  Gotha,  Orange  County,  Florida,  in 
January,  1897.  While  the  species  was  not  bred,  its  identification  is 
positive,  because  the  venation  of  the  imago  is  fully  indicated  in  the 
wings  of  the  well-preserved  nymphs,  and  is  unmistakable  among  the 
species  that  belong  to  Florida.  Imagos  were  sent  from  the  same 
locality  a  little  later  in  the  season. 

The  nymph  measures  in  total  length  12  mm.,  abdomen  7  mm.,  hind 
femur  3.5  mm. ;  width  of  head  3.5  mm.,  of  abdomen  4  mm. 

Body  stout,  nearly  smooth.  Head  somewhat  depressed,  especially 
across  the  front,  which  is  flush  with  the  very  prominent  and  large  eyes, 
narrowed  behind  the  eyes  to  the  nearly  straight  hind  margin. 
Antennae  slender,  shorter  than  the  head:  ratio  of  length  of  segments 
from  the  base  outward:  1  : 1.2  :  2.2  : 1.2  : 1.2  :  2  :  2.  Labium  with 
hinge  reaching  backward  to  the  mesothorax;  median  lobe  very  prom- 
inent, its  front  border  not  crenulate,  but  with  a  row  of  rather  regu- 
larly arranged  spinules  along  the  margin  on  either  side  and  a  pair 
close  together  at    the  tip  of    the   median   tooth-like   prolongation. 

flStett  Ent.  Zeit.,  1902,  p.  127.  i'Ent.  News,  XIV,  p.  219. 
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Mental  setse  about  12  each  side,  the  fifth  (counting  from  the  side) 
longest.  Lateral  lobes  large,  broadly  concave.  Lateral  setae  8;  hook 
slender,  setiform;  teeth  minute,  almost  obsolete,  unispinulose. 

Legs  rather  thinly  clad  with  hairs.  The  basal  segment  of  the  tarsus 
is  longer  than  half  the  length  of  the  second  or  third  segments.  The 
wing  cases  reach  posteriorly  as  far  as  the  apex  of  the  sixth  abdomi- 
nal segment. 

Abdomen  triquetral,  shai^p  edged;  in  outline,  oval.  Dorsal  hooks 
wanting.  Lateral  spines  on  segments  8  and  9,  tei*minating  very  strongly 
spinulose;  lateral  margins  on  these  segments  about  a  fourth  as  long  as 
the  segments  that  bear  them,  straight  and  sharp.  Segment  9  slightly 
concave  above  on  the  apical  margin;  10  one-half  shorter  dorsally,  one- 
third  shorter  ventrally,  than  9.  Appendages  as  long  as  the  last  two 
segments  are  on  the  dorsal  side;  superior  and  inferiors  stout,  with 
thin,  divaricate  tips  and  spinous  margins;  laterals  one-fourth  shorter 
than  the  others. 

Color  greenish,  suflfused  with  brownish  dorsally,  the  brown  divided 
on  thorax  and  abdomen  by  a  narrow  middorsal  pale  line  that  is  most 
sharplv  marked  behind.  There  is  a  row  of  dots  either  side  of  the 
dorsum  of  the  abdomen  extending  from  the  hind  wing  to  the  base  of 
the  lateral  appendage,  a  pair  of  dots  to  each  segment.  There  is  a 
divided  brownish  spot  on  the  dorsum  of  the  prothorax  and  another  on 
the  mesothorax,  and  there  are  the  usual  bare  scars  on  the  rear  of  the 
head. 

MICRATHYRIA  PALLIDA,  new  species. 

Length,  male,  29  mm.,  abdomen  20  mm.,  hind  wing  22  mm.;  female, 
length  25  mm.,  abdomen  17  mm.,  hind  wing  21  mm. 

Color  pale,  fulvous;  face  greenish  yellow,  top  of  f rons  and  vertical 
tubercle  washed  with  chah'beous.  Thorax  nearly 
uniform  fulvous,  without  stripes,  with  black  dots 
sprinkled  over  the  dorsum  and  narrow  black  lines 
on  some  of  the  corinae  about  the  wing  roots.  Legs 
yellowish  fulvous,  apical  part  of  femora  externally 
and  all  of  tibiee  internally,  and  the  tarsi  blackish. 
Wings  hyaline,  slightly  flavescent  at  extreme  base; 
veins  fuscous;   stigma  pale,   fulvous.     Abdomen 

Fig.  4.— End  of   abdo-      ,  .1-1  i      1  .  i  1 

MEN  OF  NYMPH  OF  Ml-    browuish  f ulvous,  darker  toward  apex  by  reason 
cRATHYRiA    PALLIDA    of  conflucncc  of  fuscous  tracts  along  the  dorsal  and 
lateml  carinee.     Appendages  yellow.     Sides  of  ab- 
domen little  narrower  beyond  basal  segments,  regularly  approximating 
posteriorly.     Appendages  as  shown  in  figs.  5  and  6. 

Venation  of  wings  very  similar  in  the  two  sexes.  Ante-  and  post- 
nodals  in  fore  wing  11  and  7  respectively,  in  hind  wing  8  and  8 
respectively.  There  are  2  crossveins  behind  the  stigma.  There 
are  3  cells  in  the  subtriangle  of  the  fore  wing;  there  is  one  crossrein 
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traversing  the  triangle,  and  there  are  2  or  3  cells  immediately  there- 
after with  2  rows  following  for  a  considerable  space,  increasing  to  3 
and  to  4  at  wing  margin.  In  the  hind  wing  the  triangle  is  open,  there 
is  but  a  single  cubito-anal  crossvein  before  it,  vein  Cu^  arises  from  its 
outer  side,  distinctly  apart  from  Cu^^  the  anal  loop  is  rather  short,  with 
a  single  row  of  cells  along  either  side  its  bisecting  vein  except  at  the 
*'heer'  where  there  is  a  single  additional  cell 
interpolated. 

The  hind  lobe  of  the  prothorax  is  produced  in  a 
moderate    quadrangular    undivided    posterior   lobe    fio.  5.— terminal 
fringed  with  tawny  hairs.  '^ZVr:Z 

The  vulvar  lamina  of  the  female  is  elongate  tri-      of    micbathybia 
angular,   rounded  on  the  tip,  which  nearly  attains      p^^^-^^*- 
the  level  of  the  apex  of  the  slightly  produced  sternum  of  the  ninth 
segment 

This  species  was  bred  at  S^o  Paulo,  Brazil,  by  Mr.  Adolph  Hemj)el, 
on  October  8,  1897,  and  a  number  of  adult  specimens  were  captured 
at  large  at  the  same  time  and  place. 

Nywph:  Length  12  mm.,  abdomen  7  mm.  hind  femur  3.5  mm.; 
width  of  head  3.5  mm.,  of  abdomen  4.5  mm. 

Body  thick  set;  head  highest  in  the  rear,  sloping  forward,  the  large, 

bulging  eyes  capping  the  antero-lateral  angles,  broadly  rounded  behind 

the  eyes  to  the  nearly  straight  hind  margin.     Labium  moderate,  the 

hinge  reaching  posteriorly  beyond  the  bases  of  the  fore  legs.    Mentum 

wide,  median  lobe  very  prominent,  its  border  not  crenate,  but  armed 

with  spinules  rather  regularly  placed  and  with  a  pair  of  spinules  close 

together  at  the  tip,  which  is  not  produced  forward  to  form  a  distinct 

tooth;  mental  setae*  9   each  side,  the   fifth  (counting 

from    the   side)    longest.     Lateral    setae    6.      Teeth 

minute,  serrate,  unispinulose. 

Thorax  somewhat  compressed,  high;  spiracles  very 

Fio.  6.-GESITAL    prominent,  highest  at  their  projecting  inner  angle. 

HAMCLE  AND  LOBE    Lcgg  thlu,  sparscly  spinulose  externally.     Wing  cases 

THYUA  PALUDA.      rcachiug  posteriorly  as  far  as  the  middle  of  the  sixth 

abdominal  segment.    Tarsal  claws  increasi  ng  markedly 

in  length  posteriorly,  those  of  the  hind  tarsi  being  twice  as  long  as 

those  of  the  fore  tarsi. 

Abdomen  (fig.  4)  triquetral,  ovate,  widest  on  segment  6,  tapering 
gradually  to  the  ninth,  which  is  suddenly  narrower.  Tenth  segment 
short,  annular,  almost  included  in  the  apex  of  the  ninth.  Dorsal  hooks 
wanting.  Lateral  spines  on  segments  8  and  9  about  a  third  as  long  as 
the  segments.  Appendages  as  long  as  segments  9  and  10  together, 
superior  and  inferiors  of  equal  length,  laterals  a  little  more  than  half 
as  long. 

This  species  clearly  belongs  to  Mici^athyria^  but  I  am  not  sure  it 
may  not  have  been  described  already  under  some  of  the  older  names,  ^ 
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some  of  which,  relating  to  the  South  American  fauna^  I  have  no 
knowledge  of.  1  therefore  present  herewith  a  figure  of  the  abdominal 
appendages  (fig.  5)  and  of  the  accessory  genitalia  of  the  second  abdom- 
inal segment  (fig.  6)  of  the  male,  and  trust  that  these  will  render  certain 
the  identity  of  this  species  later  when  Brazilian  MicrcUhyrias  shall  come 
to  be  studied. 

TRAMEA  EURYALE  Sclys  ? 
Plate  XL,  fig.  4. 

In  the  Fairchild  collection  from  Java  are  a  number  of  nymphs 
belonging  to  a  species  of  Tramea^  here  doubtfully  referred  to  euryaU; 
two  other  species  of  Tramea^  T.  burmei^terieind  T.  chinerms,  are  known 
from  the  East  Indies. 

The  apparently  full  grown  nymph  measures  in  total  length  22  mm., 
abdomen  15  mm.,  hind  femur  7  mm.,  width  of  head  7  mm.,  of  abdo- 
men 8.5  mm. 

Body  and  head  of  the  usual  form  (Plate  XL,  fig.  4).  Antenna  longer 
than  the  head;  the  relative  Jength  of  the  segments  from  the  base  out- 
ward in  the  i-atio:  1  : 1.1  :  2.5  :  2  :  2.3  : 2.4  :  2.6.  Labium  ample,  with 
about  eleven  mental  sette  each  side,  the  seven  outermost  in  a  close  set 
series  of  which  the  fourth  or  fifth  is  longest;  lateral  setae  10,  the  basal 
one  smaller  than  the  others.  Teeth  about  11  in  number,  low,  serrate, 
each  armed  with  four  or  five  spinules  at  tip. 

Lateral  spines  on  abdominal  segments  8  and  9  incurvate,  exteriorly 
spinulose,  slightly  longer  on  9,  almost  reaching  the  level  of  the  tips 
of  the  inferior  appendages.  Superior  appendage  three-fouilhs  ss 
long  as  the  inferiors,  and  slightly  longer  than  the  laterals.  The 
inferiors  strongly  spinous  on  their  margins. 

PANTALA  FLAVESCENS  Fabricius. 

Plate  XL,  fig.  5. 

Side  by  side  with  the  nymph  of  Trarnea  just  described  I  place  the 
nymph  of  the  cosmopolitan  Pantala  jlavesceii^^  for  the  sake  of  showing 
clearly  the  differences  between  the  two  genera  they  represent.  In 
Pantalu  the  teeth  on  the  opposed  edges  of  the  lateral  lobes  of  the 
labium  are  separated  by  much  deeper  incisions  of  the  margin  and  the 
mid-dorsal  terminal  appendage  is  much  longer  than  in  Tramm. 

Subfkmily  LES^PIN-^^. 

ARCHILESTES  GRANDIS  Rambur. 

Plate  XLII,  fig.  3. 

Folsom,  California,  July,  1885,  and  Hot  Springs,  Arizona,  June  36, 
1901;  also  Bright  Angel,  Arizona,  July  12,  Colorado  Canyon,  3,500 
feet.     Nymphs  apparently  grown. 
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Length  40,  including  gills  12  mm.,  abdomen  20  mm.,  hind  femur 
7 mm.,  antennae  9  mm.;  width  of  head  5  mm.,  of  abdomen  4  mm. 

Body  elongate,  cylindric.  Head  scarcely  wider  than  the  thorax, 
with  large,  well-rounded,  laterally  prominent  eyes,  low  obtuse  hind 
angles,  and  a  wide  notch  between  the  latter  on  the  hind  margin. 
Antennae  long  and  very  slender  beyond  the  two  basal  segments.  Ratio 
of  length  of  segments  in  order  from  the  base  1 :  1.5  :  3 :  2.5  :  2 :  1.5  :  1. 
Labium  very  long  and  slender;  hinge  reaching  posteriorly  beyond  the 
bases  of  hind  legs;  mentum  narrow,  with  sides  parallel,  suddenly 
widened  in  its  distal  fourth;  median  lobe  produced,  rounded — almost 
truncate — in  front,  with  a  shallow,  hardly  closed  median  cleft;  mental 
setie  7  each  side,  decreasing  in  length  internally;  lateral  setae  3-4,  of 
which  but  one  is  on  the  body  of  the  median  lobe,  the  others  being 
upon  the  long,  strong  arcuate  movable  hook;  lateml  lobe  (Plate  XLIII, 
fig.  7)  trifid  at  its  distal  end,  the  divisions  each  forming  simple  arcuate 
hooks,  of  which  the  innermost — the  end  hook — is  longest  and  strongest. 

Thorax  stout,  short.  Legs  long,  slender,  smooth.  Wing  cases 
almost  reaching  the  apex  of  the  fourth  abdominal  segment. 

Abdomen  cylindric,  very  slightly  tapering  on  the  last  two  segments, 
with  stout  lateral  spines  on  segments  5-9,  lesser  ones  on  segments  3  and 
4,  and  with  seriiilate  lateral  margins  for  the  entire  length.  Segment  10 
somewhat  compressed,  with  a  sharply  compressed  dorsal  ridge,  which 
ends  in  a  high  triangular  fold  whose  posterior  margins  are  strongly 
spinose.  Gills  broad,  oblong,  with  parallel  sides,  obtuse  apices,  and 
distinctly  segmented  axes;  color  brown,  with  transverse  median  and 
basal  (this  one  interrupted  on  the  axis)  pale  bands.  The  better  pre- 
scribed specimens  show  the  color  to  have  been  pale  yellowish  or  green- 
ish brown,  with  a  transverse  row  of  arcuate  marks  on  the  rear  of  the 
head,  indistinct  vertical  bands  on  the  sides  of  the  thorax,  narrow  Ion 
gitudinal  lines  on  the  femora,  a  double  row  of  brownish  clouds  each 
side  of  the  abdomen,  and  two  little  transverse  marks  on  the  dorsum 
of  3-7. 

This  species  was  bred  for  me  by  my  friend  and  former  pupil,  Mr. 
Frank  C.  Willard,  in  the  Huachuca  Mountains,  near  Tombstone,  Ari- 
zona, in  July,  1897.  It  was  found  at  an  altitude  of  from  5,500  to  7,500 
feet.  The  following  interesting  observations  as  to  its  haunts  and 
habits  are  quoted  from  one  of  Mr.  Willard's  letters: 

The  water  was  a  swift  little  mountain  stream  that  kept  appearing  and  disappearing 
as  it  flowed  down;  also  a  deep  reser^'oir,  formed  by  damming  a  similar  stream  in 
another  canyon.  The  water  was  very  cold.  The  nymphs  [of  ArchiUstes]  were  very 
nomerous.  They  were  observed  transforming  about  10  o'clock  in  the  morning, 
ascending  the  stems  of  cat-tails  and  horsetails  al)out  a  foot  above  the  surface  of  the 
water.  The  images  were  very  pale  and  flabby  for  some  time  after  emergence,  and 
even  when  fully  developed  they  are  very  sluggish,  staying  among  the  thick  grass  and 
keeping  their  wings  horizontal,  instead  of  holding  them  up,  as  other  damsel  flies  do. 
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Sulifkrnily  ^G^KIOISri:N-^K. 
ARGIA  FUMIPENNIS  (Burmeister). 

Several  young  8j)ecimens,  collected  at  Gotha,  Florida,  on  January  1, 
1897,  by  Mr.  Adolph  Hempel.  Numerous  imagos  of  this  spe<;ie8  were 
collected  at  the  same  place  and  time,  and  no  other  species  of  Argia, 
These  circumstances,  as  well  as  the  structural  characters  of  the  nynaphs 
themselves,  render  the  supposition  very  probable. 

Length  (very  immature)  10  mm.,  gills  4  mm.  additional,  abdomen 
6.5  mm. 

Body  thickset  and  rather  short.  Head  depressed,  with  moderate 
eyes,  behind  which  the  large  hind  angles  are  rather  squarely  truncated 
behind  and  rounded  and  scurfy  hairy  at  the  sides.  The  antenna?  are 
slightly  longer  than  the  head.  The  labium  (Plate  XLIII,  fig.  9)  i» 
moderate,  with  the  hinge  extending  posteriorly  as  far  as  the  meso- 
thorax.  Mental  setse  wanting  as  in  other  members  of  the  genus. 
Lateral  setsB  2  and  a  rudimentary  third.  Lateral  lobe  (Plate  XLIII, 
fig.  10)  lacking  the  usual  notch  that  separates  the  inner  margin  from 
the  end  hook. 

Legs  short.  Wings  reaching  only  the  base  of  the  second  abdominal 
segment. 

Abdomen .  rather  short,  cylindric,  with  the  segments  decreasing 
slightly  in  length  apically  as  far  as  the  ninth,  the  tenth  being  slightly 
longer  than  the  ninth.  Gills  oboval,  dark  colored,  the  laterals,  carinate 
for  a  distance  from  the  base,  the  carinae  being  low  and  spinulose  and 
extending  outward  three-fourths  of  their  length.  Color  dark,  with 
a  transverse  blackish  Imnd  near  the  apex. 

ARGIA  sp.? 
Plate  XLII,  fig.  4. 

This  species  differs  from  other  known  species  of  the  genus  in  the 
possession  of  strongly  triquetral  gills,  the  lateral  lamellae  possessing  a 
high,  sinuate  lateral  carina  extending  to  the  apex.  The  species  appears 
to  belong  to  tepid  or  mineralized  waters  in  the  Rocky  Mountains. 
Full-grown  specimens  are  from  Bright  Angel,  Arizona,  collected  by 
Messrs.  Barber  and  Schwarz  on  July  18,  and  from  White  Sulphur 
Springs,  shore  of  Great  Salt  Lake,  Utah,  collected  b^^  Messrs.  Hubbard 
and  Schwarz.  There  are  younger  specimens  in  the  Illinois  State  Lab- 
oratory collection,  obtained  by  Professor  Forbes  in  the  Yellowstone 
Park,  and  Professor  Cockerell  has  taken  immature  specimens  of  it  in 
the  tepid  brooklets  that  flow  outward  from  the  Las  Vegas  Hot  Springs 
in  New  Mexico.** 

Length,  12  mm.;  gills,  4  mm.  additional;  abdomen,  7  mm.;  width  of 
head,  4  mm.;  of  abdomen,  2.5  mm. 

«  These  are  the  nymphs  referred  to  in  Psyche,  X,  p.  136. 
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Body  short  and  stout,  frequently  incrusted  and  showing  little  color 
pattern,  little  hairy.  Head  depressed,  siibquadrangular,  with  well- 
rounded  eyes  capping  the  antero  lateral  angles,  and  with  the  hind 
angles  rather  prominent  and  very  obtuse,  and  hairy  externally,  a  deep 
notch  in  the  hind  margin  between  the  hind  angles.  Antennae  about  as 
long  as  the  head,  the  relative  length  of  the  segments  for  the  base  out- 
ward being  as  follows:  1: 1.2:  2.5:  2: 1.2: 1: 1.  Labium  moderate,  the 
hinge  reaching  posteriorly  as  far  as  the  mesothorax.  Median  lobe 
prominent,  its  border  finely  spinulose.  Lateral  setaB  3,  preceded  by 
one  or  more  small  spinules.  Hook  stout,  arcuate.  1  have  already 
published  a  figure  of  the  labium  of  this  species.^ 

Thorax  stout,  not  at  all  depressed.  Legs  short.  Wings  reaching 
posteriorly  well  over  the  fifth  abdominal  segment. 

Abdomen  short,  slightly  tapering,  the  segments  beyond  the  second 
decreasing  successively  a  little  in  both  length  and  diameter  as  far  as 
the  ninth;  the  tenth  distinctly  longer  than  the  ninth,  and  emarginate 
on  its  apical  margin  on  the  dorsal  side.  Gills  oblong,  their  margins 
parallel  ahnost  to  the  tip,  there  tapering  suddenly;  laterals  triquetral 
and  concave  internally,  with  a  high  sinuate  external  .carina  extending 
to  the  apex;  dorsal  gill  with  two  less  developed  carinsB  on  its  sides; 
all  blackish  mottled,  with  a  more  or  less  distinct  subapical  transverse 
paler  bald,  and  white  tips. 

HYPONEURA  LUGENS  Hagen. 

Plate  XLII,  fig.  5. 

1  have  already  described  this  species,*  but  without  figures.  I  give 
some  figures  herewith  to  aid  in  comparing  with  the  foregoing  nearly 
allied  species  of  Argia.  In  Plate  XLII,  fig.  5,  is  shown  the  nymph 
and  also  a  lateral  view  of  a  detached  gill  lamella.  In  Plate  XLIII, 
fig.  8,  is  shown  the  labium  as  viewed  from  within.  This  form  is  one 
of  the  most  generalized  of  the  Agriimh}^  {h,  atr,), 

TELAGRION  D^CKII  Calvert? 

A  single  full-grown  female  nymph,  collected  at  Gotha,  Florida,  on 
January  1,  1897,  In^  Mr.  Adolph  Ilempel.  Its  slight  form,  long 
abdomen,  and  moderately  long  and  slender  legs  seem  to  foreshadow 
the  proportions  these  parts  have  in  the  adult  of  the  species  to  which 
they  are  here  referred,  and  there  is  hardly  an\'  other  species  inha}>it- 
ing  Florida  to  which  they  could  be  supposed  to  belong.  The  wings 
are  unfortunately  crumpled  within  their  sheaths,  and  do  not  admit  of 
an  examination  of  the  venation. 

Length,  18  mm.;  gills,  5.5  mm.  additional;  abdomen,  13  mm.;  width 
of  head,  3  mm.;  of  abdomen,  1.5  mm. 


a  Bull.  68,  X.  Y.  State  Museum,  pi.  xiv,  tigs,  e  and/, 
ft  Psyche,  X,  pp.  135,136. 
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Body  very  slender,  with  long  cylindric  abdomen.  Head  depres^, 
with  eyes  very  large  and  laterally  very  prominent,  the  side*?  of  the 
head  sloping  behind  the  eyes  to  the  obtuse  and  scurfy  pubescent  hind 
angles  between  which  is  a  deep-notch  on  the  hind  margin.  The  three 
basal  segments  of  the  antenna  (which  only  are  preser\^ed)  are  in  rela- 
tive length  from  the  base  outward  as  1:1.5:3.  The  labium  (Plate 
XLIII,  fig.l3)  is  long  and  slender,  with  the  hinge  reaching  posteriorly 
as  far  as  the  mesothorax.  The  median  lobe  is  rather  obtusely  promi- 
nent; there  are  three  mental  setae  each 
side,  decreasing  in  length  toward  the 
median  line.  There  are  six  strong  lat- 
eral setae,  and  the  end  hook  is  rather 
short  and  stout.  The  inner  margin  of 
the  lateral  lobe  is  rather  strongly  convex 
Fig.  7.-0AUDAL  oill  lamellji  op     and  terminates  in  a  stout  and  arcuate  end 

NYMPH  OF  TELAORION  DiECKII,  FROM  i  i  i  i   •     i  ^i_  i     • 

THE  HIDE.  hook,  above  which  on  the  end  is  a  row 

of  four  teeth  in  a  straight  row,  diminish- 
ing in  size  externally,  the  outer  angle  being  nearly  a  right  angle. 

The  legs  are  slender  and  not  very  long;  each  femur  shows  a  faint 
subapical  brown  ring.  Wings  reaching  the  base  of  the  fourth  abdom- 
inal segment.     Thorax  rather  small. 

Abdomen  long,  slender,  cylindric;  segments  2-8  of  equal  length, 
the  ninth  a  little  shorter,  and  the  tenth  half  as  long  as  the  eighth. 
Gills  (fig.  7)  almost  half  as  long  as  the  abdomen,  narrowly  oblong, 
widest  just  beyond  the  middle  and  abruptly  narrowed  to  submucro- 
nate  tips,  the  basal  half  of  both  margins  of  each  gill  thickened  and 
spinous,  but  not  jointed  where  the  thinner  margin  begins. 

TELEBASIS  SALVA  Hagen. 

Bred  specimens  from  Mr.  F.  G.  Schaupp  collected  at  Shovel 
Mount,  Texas. 

Length,  14  mm.,  including  gills,  3.3  mm.;  abdomen,  6  mm.;  width 
of  head,  3.5  mm. 

Head  depressed,  much  wider  than  succeeding  part^  of  the  body, 
with  large  laterally  prominent  eyes,  low  hind  angles,  a  sharp  notci 
between  them  on  the  hind  margin.  Antennae 
much  shorter  than  the  head  is  wide.  Labium 
short,  hinge  hardlj^  reaching  the  mesothorax. 

Legs  moderate,  scantily  spinulose.  Wing  fio.s.— middle  gill  lamilu 
cases  reaching  the  middle  of  the  fourth  abdom-  ^^1'*'™  "*'  ^^"^ 
inal  segment.  Abdominal  segments  of  about 
equal  length,  cylindric:  the  tenth  a  little  shorter  than  the  others, 
especially  on  the  dorsal  side.  Gills  (fig.  8)  oblanceolate,  widest  at 
three-fourths  their  length,  and  suddenl}^  narrowed  to  an  obtusely 
rounded  apex,  their  margins  smooth,  marked  with  a  few  distant  faint 
brown  spota,  and  tracheae  more  or  less  pigmented. 
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ACANTHAGRION  CHELIFERUM  Selys. 

This  species  was  reared  at  Sao  Paulo,  Brazil,  September  20,  1897, 
by  Mr.  Adolph  Hempel.  The  following  description  is  drawn  from  a 
single  east  skin,  lacking  gills  and  otherwise  somewhat  mutilated;  the 
skin  was  accompanied  by  the  teneral  male  imago  that  had  emerged  from 
it,  and  in  the  same  sending  were  other  maturer  specimens  of  the  same 
species,  serving  to  render  certain  the  identification  of  it  by  direct 
comparison.  No  nymphs  of  the  genus  being  known,  it  is  thought 
worth  while  to  describe  those  characters  that  are  shown  by  the  present 
specimens,  more  especially  because  the  most  important  of  these  are  in 
the  labium,  which  is  well  preserved. 

The  nymph  measures  in  total  length  of  body  (gills  wanting)  about 
13  mm.;  abdomen,  7.6  mm.;  hind  femur,  3  mm. 

Body  and  head  of  the  same  form  and  proportions  as  in  Eiialldgma 
and  Inchrmra.  Antennae  longer  than  the  head,  the  ratio  of  length 
of  segments  from  the  base  outward  being:  1 : 1.5  : 2.2  : 2.2  : 2  : 1.7  : 1. 
Labium  (Plate  XLIII,  fig.  11)  moderate,  mentum  regularly  widened  to 
the  base  of  the  lateral  lobes,  just  before  each  of  which  is  a  row  oblique 
of  minute  spinules  near  the  lateral  margin;  one  mental  seta  each  side. 
Lateral  setae  7,  strong;  movable  and  end  hooks  both  well  developed, 
the  end  of  the  lateral  lobe  (Plate  XLIII,  fig.  12)  between  these  hooks, 
thin  and  rather  evenly  denticulae  on  its  revolute  margin,  the  outer 
angle  well  rounded. 

Legs  slender,  scantily  armed  with  minute  spinules.  Wing  cases 
reaching  posteriorly  as  far  as  the  apex  of  the  third  abdominal  segment. 

HESPERAGRION    HETERODOXUM  Selys. 

This  exquisite  damsel  fly  was  bred  for  me  by  Mr.  Frank  C.  Willard 
in  the  Huachuca  Mountains  near  Tombstone,  Arizona,  in  the  latter 
part  of  July,  1897.  The  altitude 
was  near  7,500  feet.  The  situa- 
tion was  a  deep  reservoir  of  cold 
water,  formed  by  damming  a 
stream  that  flowed  through  a 
narrow  canyon.  The  imagos  of 
the  species  ''  spent  most  of  their 
time  among  the  joint-grass  that 
grew  in  the  edge  of  the  water." 

The  nymph  measures  15  mm.; 
gills,  :l:.5  ram.  additional;  hind 
femur,  2.5  mm.;  width  of  head, 
2.5  mm.;  of  abdomen,  2  mm. 

Body   elongate,  slender,  grad- 
ually  tapering  posteriorly.     Head  wide,    with   eyes    laterally   very 
prominent,  and   the  sides  broadly  rounded  behind  the  eyes  to  the 
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excavate  hind  margin.  AntennsB  longer  than  the  head,  six,  possibly 
seven,  jointed,  the  last  suture  being  indistinct,  the  ratio  of  the  seg- 
ments from  the  base  outward  being  as  1 : 1.4  : 1.8  : 1.3  : 1.1 : 1 :  .3  ? 
The  labium  (fig.  9)  is  of  moderate  size.  The  mentum  is  regularly 
widened  to  the  base  of  the  lateral  lobes.  The  median  lobe  is  moder- 
ately prominent,  smooth  on  the  edge  and  with  straight  sides.  Mental 
setse  four  (in  one  case  on  one  side  three)  each  side.  Lateral  lobe  with 
six  setae,  a  stout  movable  hook,  three  distinct 
teeth  on  the  end  above  the  end  hook,  and  the 
outer  angle  angulate  with  unusual  sharpness^  its 
margins  scarcely  edenticulate. 
FIG.  lo.-MiDDLE  GILL        The  Ws  arc  mthcr  short   The  wing  cases  reach 

LAMELLA     OF    NYMPH    OP  ^  «*v  *vyg^  wa  vy  *  wv-^v^*   o**vr*  v.       *      ^  •«  a>^^  %/«w7^^  « \xtvu 

hesperagrion  hetero-    posteriorly  as  far  as  the  middle  of  the  fourth 

^^^^-  abdominal  segment 

The  abdomen  is  cylindric,  with  segments  of  nearly  equal  length, 
slightly  diminishing  in  diameter  toward  the  end,  the  tenth  segment 
somewhat  emarginate  on  its  superior  apical  margin.  Gills  (fig.  10) 
oblong-oval,  widest  just  beyond  the  middle,  broadly  rounded  at  the 
ends,  and  with  somewhat  darker  pigmentation  along  the  axis. 

LEPTOBASISsp.? 

Four  nymphs,  not  fully  grown,  collected  by  Mr.  August  Busch  at 
Cataiia,  Porto  Rico,  in  January,  1899. 

Length,  13  nam.;  gills,  4  mm.  additional;  width  of  head,  3  mm.;  of 
abdomen,  2  mm. 

Slender,  pale,  short-legged  nymphs,  with  broad,  depressed  head, 
large,  laterally  prominent  eyes,  behind  which  the  sides  slof)e  abruptly 
to  the  obtusely  prominent  hind  angles,  be- 
tween which  on  the  rear  of  the  head  is  a 
deep  and  well-rounded  excavation.  Anten- 
nae longer  than  the  head;  ratio  of  segments  ftg.  ii.-middlegill  lamella  or 
1 : 1.2  : 1.5  : 1.4 :  .6  :  .4.  Labium  moderate,  ^VMPH  of  leptobasw  sp?  noi 
its  hinge  reaching  backward  as  far  as  the 

mesothorax,  its  median  lobe  very  prominent,  with  serrulate  margins, 
the  serrulations  directed  laterally,  and,  therefore,  in  opposite  directions 
on  the  two  concave  sides.  One  mental  seta  onh'  each  side.  Lateral 
setae,  3.  End  of  the  lateral  lobe  above  the  end  hook  with  a  series  of 
4-5  minute  recurved  denticles,  diminishing  in  size  to  the  outer  angle. 

Legs  short  and  rather  slender.  Wings  reaching  as  far  back  as  the 
apex  of  the  fourth  abdominal  segment. 

Abdomen  cylindric,  the  segments  of  about  equal  length,  or  the  two 
hindmost  slightly  shorter  than  the  others  and  narrower.  Gills  (fig.  11) 
oblong,  obtuse  at  apex,  with  a  broad  longitudinal  difltuse  pigmented 
axial  tract,  and  pale  margins.     Each  gill  is  divided  transversely  across 
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the  middle  by  a  suture  into  two  parts,  of  which  the  basal  is  thicker 
and  more  strongly  chitinized  and  has  spinulose  edges.  On  the  dorsal 
side  the  brown  of  the  skin  is  divided  by  a  pale,  narrow,  longitudinal 
line,  close  beside  which  is  a  pair  of  blackish  dots  upon  the  apex  of  each 
segment. 

EXPLANATIONS  OF  PLATES. 
Plate  XXXVIIL 

Fig.  1.  Nymph  of  Gomphoides  siigmatus  from  Texas. 

2.  Nymph  of  Phyllogomphits  sdhiopsf  from  the  Congo. 

3.  Labimn  of  the  same. 

4.  Nymph  of  Ophiogomphus  bison  from  Lake  Tahoe. 

5.  Part  of  labium  of  same. 

6.  Cast  skm  of  nymph  of  Qomphus  minxUus  from  Florida. 

Plate  XXXIX. 

Fig.  1.  Nymph  of  Slawrophlehia  reticulata  from  Nicaragua. 

2.  Labium  of  same. 

3.  Nymph  of  CordtdegaMer  dorsalisfj  with  labium  partly  opened. 

4.  Nymph  of  Paltothemis  lineatipes  from  California. 

Plate  XL. 

Tig.  1.  Cast  skin  of  nymph  of  Anaa:  longipesf  from  Jamaica. 

2.  Nymph  of  Anojc  guUatust  from  Java. 

3.  Nymph  of  jEschna  galapagoensis  from  Chatham  Island. 

4.  Nymph  of  Tramea  euryalet  from  Java. 

5.  Nymph  of  PanUUa  flavescens  from  Java. 

Plate  XLI. 

Fig.  1.  Nymph  of  RhyothemxB  phyUisf  from  Java. 

2.  Lateral  view  of  the  same. 

3.  Nymph  of  Vrocothemis  BtrvUiaf  from  Java. 

4.  Nymph  of  Oriheirum  lephirumf  from  Java. 

5.  Lateral  view  of  the  same. 

6.  Nymph  of  Triihemis  auroraf  from  Java. 

7.  Lateral  view  of  the  same. 

8.  Nymph  of  Diplacodes  trivialia  from  Java. 

9.  Lateral  view  of  the  same. 

10.  Nymph  of  Triihemia  minuscufu  from  Florida. 

11.  Lateral  view  of  unidentified  LibelluLid  nyhiph  from  Java. 

12.  Dorsal  view  of  head  of  same. 

Plate  XLII. 

Fij?.  1.  Nymph  of  LibeUtUa  salurata  from  California. 

2.  Nymph  of  Dythemis  veloxf  from  Texas. 

3.  Nymph  of  Archilesles  grandis  from  Arizona. 

4.  Nymph  of  Argia spJ  from  Rocky  Mountains  (hot  springs). 

5.  Nymph  of  Hyponeura  lugem  from  New  Mexico  (gill  detached). 
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Plate  XLIII. 

Fig.  1.  Labium  of  nymph  of  Gomphoi^es  stigmatus, 

2.  Labium  of  nymph  of  Gomphns  minutus. 

3.  Labium  of  nymph  of  Gomphns  wnfraternusf 

4.  Labium  of  nymph  of  Gomphns  sobrinusf 

5.  Labium  of  nymph  of  Drogomphus  spoliatus. 

6.  Labium  of  nymph  of  ^Eschna  galajmgoensis. 

7.  Lateral  lobe  of  labium  of  nymph  of  Archilesttn  grandis. 

8.  Labium  of  nymph  of  Ilyponeura  lugem. 

9.  Labium  of  nymph  of  Argiafumipennis. 

10.  Inner  view  of  lateral  lobe  of  the  same. 

11.  Labium  of  nymph  of  Acanlhagtion  cheliferum. 

12.  Inner  view  of  lateral  lobe  of  the  same. 

13.  Labium  of  Tdagrion  dxckiif 

Plate  XLIV. 

Fig.  1.  The  wings  of  Tritfiemis  aurora  f, 

2.  The  wings  of  TrUhemis  minuscula. 

3.  The  wings  of  Diplacodes  trivialis. 
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NEW  MOLLUSCAN  GENERA  FROM  THE  CARBONIFEROUS. « 


By  George  H.  Girty, 

Custodian  of  Carbmiiferous  Invertebrate  Fossils. 


Among  the  Carboniferons  faunas  examined  in  the  course  of  investi- 
gations connected  with  official  work,  1  have  been  led  to  recognize  a 
large  number  of  undescribed  species  and  some  genera,  which  in  most 
cases  it  did  not  seem  appropriate  to  make  known  in  connection  with 
the  studies  that  brought  them  into  notice.  Many  of  these  types 
were  laid  aside  for  discussion  with  one  or  another  of  a  number  of 
subjects  the  investigation  of  which  is  projected.  There  remains,  how- 
ever, a  collection  very  miscellaneous  in  character  and  not  germane  to 
any  of  the  papers  now  in  view.  A  few  of  the  generic  types  it  is  here 
proposed  to  describe  and  name. 

In  order  to  secure  brevity  in  the  title  of  this  paper,  the  term  mol-. 
luscan  is  employed  in  a  somewhat  broader  sense  than  present  asage 
generally  sanctions,  though  notinconsistently  with  that  of  the  last  gen- 
eration by  which  brachiopoda  were  grouped  with  the  true  mollusca. 

The  fossils  upon  which  the  observations  recorded  in  this  paper  were 
made  form  part  of  the  collections  of  the  U.  S.  National  Museum. 

LIMIPECTEN,'*  new  genus. 

It  is  rare  that  one  is  able  directly  to  observe  structural  characters 
in  Carboniferous  Pectinoids.  Usually  either  the  shell  is  embedded  in 
hard  rock,  from  which  it  is  hopeless  to  clear  It,  or  else,  and  this  is  the 
best  that  happens,  the  test  has  been  dissolved  away  and  the  structures 
are  seen  in  reverse  as  casts.  A  few  examples  from  Young  County, 
Texas,  however,  which  have  recently  come  under  my  observation, 
though  more  or  less  fragmentary,  retain  their  original  shell  substance 
completely  and  show  characters  which  indicate  that  they  are  distinct 
from  any  of  the  genera  thus  far  defined.  1  will  first  describe  this 
form,  which  seems  to  belong  to  a  new  species  as  well  as  to  an  unknown 
genus,  in  detail,  and  then  consider  the  characters  by  which  it  is 
distinct  from  related  genera. 

Genotype. — Limipecten  teocanits. 

« Published  by  permission  of  the  Director  of  the  U.  8.  Geological  Survey, 
ft  From  Lima  and  Peden,  two  Pelecypod  genera. 
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LIMIPBCTBN  TEXANUS,  new  species. 
Plate  XLV,  figs.  1,2,3;  Plate  XLVI,  fig.  4  (?);  Plate  XLVII,  figa  1,2,3. 

Shell  large;  length  nearly  equal  to  or  slightly  in  excess  of  the  width. 
The  largest  example  observed  must  have  been  over  65  mm.  long 
when  complete.  The  hinge  line  is  long,  though  somewhat  shorter 
than  the  greatest  width.  The  obliquity  is  slight  but  appears  to  be 
forward  as  in  Liina. 

The  convexity  of  the  left  valve  is  moderate  or  strong  in  different 
individuals.  The  umbo  is  large,  well  defined,  and  incurved.  The 
wings  are  broad  and  the  outline  is  not  strongly  withdrawn  beneath 
them.  They  are  of  nearly  equal  size,  the  anterior  one  being  possibly 
a  trifle  larger  than  the  posterior.  It  is  also  much  more  strongly 
defined,  for  while  the  posterior  wing  is  depressed  and  slightly 
upturned,  and  therefore  bounded  by  an  ill-defined  groove,  the  descent 
to  the  anterior  wing  is  abrupt  and  angular.  This  wing  is  flattened 
and  somewhat  oblique.  The  surface  is  crossed  by  rather  coarse  and 
radiating  ribs,  which  are  more  or  less  regularly  unequal  in  size. 
Frequently  three  gradations  can  be  distinguished,  every  fourth  rib 
being  large,  those  half  way  between  somewhat  smaller,  while  others 
alternating  with  these  two  systems  are  still  smaller.  The  ribs  do  not 
extend  onto  the  wings,  though  sometimes  traces  of  slender  ones 
appear.  The  surface  is  also  crossed  by  delicate  concentric  lamellas, 
rather  distant  and  irregular,  which  are  much  stronger  and  more 
crowded  on  and  near  the  wings.  They  cross  the  shell  in  scalloped 
lines  with  pointed  extensions  in  the  strise  between  the  ribs. 

The  right  valve  is  much  flatter  than  the  left  and  its  surface  orna- 
mentation, though  of  the  same  general  character,  is  so  different  that 
one  would  hardly  think  of  the  two  belonging  together,  if  found  sepa- 
mtely.  The  posterior  wing  is  flat,  and  not  marked  off  from  the  rest 
of  the  shell.  The  anterior  wing  is,  on  the  other  hand,  sharply  defined, 
and  the  outline  is  strongly  retracted  beneath  so  as  to  make  a  deep 
byssal  sinus.  While  the  umbo  of  the  left  valve  is  prominent  and  well 
defined,  the  right  valve  practically  lacks  this  feature  altogether.  The 
surface  is  marked  by  somewhat  depressed  ribs,  which  are  much  finer 
and  more  numerous  than  those  of  the  opposite  valve.  They  are,  as  a 
rule,  obsolete  over  and  near  the  wings,  but  a  few  faint  and  slender 
ones  can  sometimes  be  seen.  The  concentric  lamellse  are  in  like  man- 
ner finer  and  fainter  than  those  of  the  left  valve.  They  are  obscure 
over  most  of  the  shell,  and  only  distinct  upon  and  near  the  wings. 

There  is  a  broad  and  massive  hinge  plate  marked  by  structural  lines 
parallel  to  the  straight  lower  border,  and  just  beneath  the  beaks  a  large 
distinct  fossette  for  the  resilium  which  is  very  oblique  and  directed 
backward.  Both  valves  seem  to  have  this  structure  of  the  same 
character  jind  force.     Near  the  center,  under  the  hinge  plate,  are 
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several  small  depressions  arranged  in  a  row,  and  some  distance  apart, 
which  may  mark  the  position  of  the  pedal  muscle. 

The  shell  is  thick  and  massive,  especially  in  the  upper  and  older  por- 
tion. It  is  conspicuously  constructed  of  two  layers,  an  outer  one 
which  is  relatively  thin  and  which  carries  all  the  more  delicate  surface 
ornamentation,  and  an  inner  which  is  much  thicker  and  receives  only 
the  strong  plications.  The  inner  layer  consists  of  laminaB  approxi- 
mately parallel  to  the  surface.  Because  of  the  distinct  demarcation  of 
the  outer  la3'er  I  suspected  that  it  might  have  a  prismatic  structure. 
Though  in  one  or  two  instances  fine  parallel  lines  were  thought  to  be 
observed  running  across  this  layer  on  broken  surfaces,  no  prismatic 
structure  is  shown  by  thin  sections.  These  indicate,  however,  that 
the  outer  layer  had  a  distinct  composition  of  its  own,  for  it  is  defined  by 
a  sharp  line  from  the  massive  inner  portion,  and  is,  furthermore, 
nearly  transparent,  while  the  other  transmits  light  but  imperfectly. 
The  fact  Chat  in  its  present  condition  the  outer  layer  is  transparent  and 
structureless  inspires  and  leaves  room  for  conjecture  as  to  what  may 
have  been  its  original  arrangement. 

This  species,  while  presenting  some  resemblance  to  Avlculipecten 
prmjideiisw  Cox,  is  distinct  both  from  it  and  from  every  other  Ameri- 
can form  known  to  me.  The  shape  of  the  Texan  species  is  somewhat 
different  from  that  described  by  Cox,  being  broader  at  the  hinge  line. 
Furthermore,  his  description,  as  well  as  his  figure,  indicates  that  the 
main  ribs  are  subdivided  by  longitudinal  strise  into  riblets.  Nothing 
of  this  sort  occurs  in  Lhnlpecten  teic<t ft  m^  the  concentric  lamellae  of 
which,  on  the  other  hand,  are  not  mentioned  as  occurring  in  Avieu- 
lipecten  provide) ma. 

Cat.  No.  27102,  U.S.N.M. 

Locality  and  Jvorizon. — Pennsylvanian  (Cisco),  Graham,  Young 
County,  Texas. 

LIMIPECTEN  TEXANUS  var.  GRANDICOSTATUS.  new  variety. 

Plate  XLVI,  figs.  1,2,3. 

It  is  necessary  also  to  distinguish  a  variety  of  the  species  above 
described,  which  differs  in  having  larger  and  less  numerous  ribs  upon 
the  left  valve.  Otherwise  in  all  its  structure  and  ornamentation  the 
coarsely  plicated  shell  resembles  Limipecteii  texanus. 

Cat.  No.  27103,  U.S.N.M. 

Locality  and  horhrm. — Pennsylvanian  (Cisco),  Graham,  Young 
County,  Texas. 

Before  considering  the  characters  which  seem  to  distinguish  this 
species  generically,  a  better  judgement  will  be  formed  by  taking  a 
survey  of  certain  other  forms  probably  congeneric  with  it. 

The  structure  of  the  hinge  plate,  so  well  shown  by  the  Texan  form, 
seems  to  be  a  more  important  chai*acter  than  minor  differences  in  con- 
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figuration,  and  relying  especially  upon  it  some  three  other  species  can 
probably  be  referred  to  Limipecten^  though  I  suspect  that  a  larger 
number  of  those  now  grouped  with  Aviculipecten  really  belong  there. 
Prominent  among  the  species  assigned  to  Limipecten  is  Amculipecteti 
occidentalis  Shumard,  the  commonest  Pennsylvanian  Pectinoid  of  the 
Mississippi  Valley  region.  The  structure  of  the  hinge  plate  in  this 
species  was  known  and  described  by  Meek  as  long  ago  as  1866,  but  he 
did  not  see  tit  to  separate  it  from  Avicidipecten^  though,  if  the  latter 
really  has  the  structures  universally  ascribed  to  it,  I  do  not  see  how 
these  shells  can  be  consistently  grouped  together.  Meek's  remarks 
upon  this  point  are  as  follows:^ 

In  good  caate  of  the  area  of  this  species,  we  have  observed  unmistakable  evidences 
of  a  very  shallow,  flattened,  trigonal  cartilage  pit.  It  is  unlike  that  of  Pecten, 
however,  being  quite  broad,  distinctly  triangular  and  very  oblique,  more  as  we  see 
in  Meleagrina.  It  is  traversed  by  the  same  fine  striie  that  mark  other  parts  of  the 
area.  One  of  the  most  important  distinctions  between  this  genus,  as  generally  under- 
stood, and  all  of  the  modem  type  of  the  Pectinidsty  is  the  presence  of  a  distinct, 
well-defined  cartilage  pit  in  the  hinge  of  the  latter.  The  species  under  considera- 
tion, however,  shows  that  there  was,  sometimes  at  least,  a  slight  tendency  to  form  a 
similar  cartilage  depression  in  the  area  of  Aviailopecten,  thus  furnishing  another  e\i- 
dence  of  the  imperceptible  gradations  by  which  all  groups  w*ill  propably  be  found 
linked  together  when  we  can  have  an  opportunity  to  compare  very  laige  numbers  of 
the  living  and  extinct  tjrpes. 

My  own  observations  upon  this  species  were  independently  made 
upon  some  external  and  internal  casts  from  Saline  County,  Illinois. 
The  specimens  were  sent  by  A.  H.  Worthen,  and  identified  by  him  as 
Aviculipecten  deiwelundiciLS,  It  was  possibly  upon  fossils  from  this  lot 
that  the  recorded  observations  of  Meek  were  made.  It  will  be  remem- 
bered that  A.  cleavel<indicus  was  placed  by  Meek  in  the  synonymy  of 
Z.  occidentalism  and  the  specimens  from  Illinois  appear  to  be  the  form 
currently  identified  with  Shumard's  species.  The  hinge  plate  and  carti- 
lage pit  in  these  specimens  are  the  same  as  in  Limipecten  texanus^  and  I 
feel  little  doubt  that  they  belong  to  the  same  genus.  Thin  sections  of  a 
shell  from  Afton,  Union  County,  Iowa,  supposed  to  belong  to  L,  occi- 
dentalis show  tubular  structure  very  clearly,  the  tubules  being  remark- 
ably large  and  scattered.  This  section  seems  to  show  only  a  single 
layer,  which  1  would  take  to  be  the  outer  one  if  two  were  actually 
present.  To  harmonize  this  observation  with  that  made  upon  Limi- 
pecten teivamis  it  will  be  necessary  to  note  that  in  the  case  of  Limipecten 
occidentalis  the  section  was  taken  near  the  ventral  margin  of  a  young 
or  small  example,  while  in  the  case  of  Limipecten  texanns  the  section 
was  taken  near  the  hinge  margin  of  a  large  old  specimen.  It  is  a 
probable  hypothesis  that  the  lamellose  (nacreous  ^  inner  layer  of  Limi- 
pecten texanus  would  be  very  thin,  or  even  absent,  near  the  margin  of 
the  shell,  so  that  what  appears  to  be  a  single  homogeneous  layer  in 

«Geol.  Survey  Illinois,  Report,  II,  1866,  p.  331. 
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Limipecten  ocddentalis  represents  the  thin  external  layer  whose  struc- 
ture in  the  slides  of  Z.  texanus  had  been  obliterated.  If  these  observa- 
tions are  correctly  correlated,  the  presence  in  these  shells  of  an  inner 
lamellose,  probably  nacreous  layer,  and  of  an  outer  tubulous  layer,  is 
important  in  ascertaining  their  relationship  with  other  genera. 

Another  form  in  which  the  hinge  structure  characteristic  of  Limi- 
pecteii  has  been  observed  seems  to  be  as  yet  undescribed.  It  was  found 
near  Topeka,  Kansas,  and  is  allied  to  Z.  occidentaliH^  from  which  it  is 
distinguished  chiefly  by  its  large  flat  ribs.  No  new  facts  are  added 
by  observations  made  upon  this  species. 

The  third  ^nd  last  form,  supposed  to  show  the  hinge  structure  of 
Limipecten^  is  a  species  identified  by  De  Koninck  with  Avieidipecten 
calatuH  McCoy.  His  figure  represents  a  hinge  plate  with  a  ligaraental 
pit  similar  to  that  of  Limipecteti^  and  his  description  indicates  a  similar 
median  structure,  although  the  interpretation  is  certainly  different. 

All  these  shells  are  more  or  less  nearly  erect;  but  because  imperfec- 
tions in  outline  are  frequent,  and  sometimes  very  misleading,  it  is 
seldom  possible  to  tell  confidently  whether  the  axis  is  directed  forward 
or  backward.  Both  conditions  seem  to  occur;  and  while  in  some  eases 
this  character  may  serve  to  discriminate  species,  I  doubt  if  it  can  be 
applied  to  generic  groups.  In  practice  its  utility  for  any  rank  of 
discrimination  will  of  necessity  be  much  limited.  In  my  figures 
Limijpecteti  texanus  is  represented  as  having  a  forward  inclination,  but 
I  am  not  altogether  satisfied  as  to  the  fact.  The  growth  lines  seem  to 
indicate  this  shape,  but  the  circumstance  that  the  cartilage  pit  has  a 
strong  backward  inclination  may  not  be  without  significance. 

Aside  from  the  structure  of  the  hinge  plate,  several  features  in  the 
configuration  and  ornamentation  of  lA/mipecteii  are  more  or  less  strik- 
ing. The  inequivalve  character  of  the  shell  is  one  of  these.  The  right 
valve  throughout  the  forms  referred  to  Limipecten  is  not  only  very 
imich  flatter  than  the  left,  but  has  somewhat  different  and  much  fainter 
surface  ornamentation.  The  wings  are  not  always  conspicuously 
unequal.  If  anything,  the  posterior  one  is  larger  than  the  anterior; 
this  fact  being  determined  by  the  distance  from  the  point  of  the  umbo 
to  the  extremity  of  the  wing.  In  the  typical  species  the  anterior 
wing  is  strongly  defined,  and  the  posterior  undefined,  but  while  it 
seems  to  be  a  general  truth  that  the  demarcation  of  the  anterior  wing 
is  more  abrupt  than  that  of  the  posterior,  individual  specimens  can  be 
found,  as,  for  instance,  in  Z.  occidentaliH^  in  which  there  is  little  if  any 
difference,  both  wings  being  strongly  outlined.  In  Z.  texanus  the 
plications,  faint  over  most  of  the  shell,  are  practically  obsolete  on  the 
wings,  though  traces  of  them  were  noticed  in  individual  specimens. 
In  Z.  occidentalism  a  strongly  radiate  species,  the  ribs  are  distinct  upon 
the  wings,  being  stronger  upon  the  anterior  wing  (in  the  right  valve) 
than  upon  the  posterior.     The  relative  size,  demarcation,  and  ornamen- 
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tation  of  the  wings  seems  to  be  of  no  value  in  discriminating  groups 
as  a  whole,  varying  much  in  different  species. 

The  shells  having  the  structures  above  described  are  obviously 
closely  related  to  McCoy's  Aviculipecten^  and  they  resemble  it  in  so 
many  particulars  that  the  possibility  is  entertained  that  the  only 
strong  differences  which  seem  to  exist  may  be  the  result  of  imperfect 
observation  on  McCoy's  part.  He  distinctly  says  that  Ainculipecten 
has  no  median  cartilage  pit,  and  though,  as  I  have  elsewhere  shown,* 
two  apparently  distinct  types  of  cardinal  structure  are  ascribed  to 
that  genus  by  different  authors,  all  agree  in  repeating  this  character. 
I  do  not  feel  justified,  therefore,  in  referring  to  Atnculipecten  shells 
having  a  large  and  obvious  excavation  for  the  resilium,  though  the 
name  Limipecten  is  only  proposed  conditionally  on  Atnculipecten 
having  the  characters  which  on  every  hand  it  is  said  to  have.  As 
previously  remarked,  the  strong  resemblance  otherwise  shown  between 
the  two  genera  leads  me  to  believe  that  Aviculipecten  really  does 
possess  a  cartilage  pit,  a  belief  which  finds  support  in  the  fact  that 
De  Koninck  apparently  describes  and  figures  this  structure  in  one  of 
McCoy's  species  all  along  supposed  to  belong  to  Aiyieidipecten.  The 
fact  that  Meek  observed  this  fossette  in  A.  occidentalisYfiihowi  conMi'd- 
ering  it  of  sufficient  importance  to  warrant  removing  the  species  from 
Ameulipecten^  is  of  some  interest;  but  if  it  should  prove  that  a  per- 
sistent group  of  species  possesses  the  cartilage  pit,  while  another  is 
persistently  without  it,  it  may  well  be  doubted  whether  he  would  still 
have  included  both  types  under  Aviculipecten, 

The  presence  of  a  cartilage  pit  is  the  most  important  character  that 
distinguishes  Limipecten  from  AvicuUpecten  as  defined  by  McCoy, 
which  the  new  genus  much  more  closely  resembles  than  it  does  the 
description  of  the  hinge  plate  given  b}'  Woodward  and  copied  by 
many  succeeding  writers.  It  will  be  observed  that  McCoy  figures  the 
hinge  plate  of  Aviculipecten  as  broadly  triangular  in  shape,  with  its 
longest  side  uppermost.  The  upper  margin  of  Pecten  also  is  straight, 
indicating  in  both  cases,  I  Would  judge,  that  this  was  the  true  hinge 
line,  and  that  the  resilium  and  cartilage  are  internal.  In  Limipecten^ 
however,  the  triangular  hinge  plate  has  its  base  downward,  the  stria- 
tions  due  to  growth  being  rectilinear  and  parallel  to  the  lower  mar^n, 
which  seems  to  indicate  that  the  real  hinge  line  was  along  the  base  of 
the  hinge  plate,  and  that  the  cardinal  structures  are  external.  This  is 
also  shown  by  the  conspicuous  gaping  of  the  valves  above  when  they 
are  closed,  their  line  of  contact  being  the  lower  margin  of  the  hinge 
plate. 

It  appears  to  me  that  the  name  Aviculipecten  is  a  misnomer  so  far 
as  it  indicates  that  these  shells  are  at  all  closely  connected  with  the 
Aviculidte  (Pteriidae),  and  this   is  especially  the  case  if  Limtpectm 

« American  Geologist,  XXXIII,  May,  1904. 
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proves  to  be  the  same  as  Avwullpectev.,  That  the  real  affinities  of 
Ainetdipecten  are  with  Ihe  Pectin  idee  seems  now  to  be  generally 
accepted,  and  the  position  of  Limipecten.  is  clearly  in  the  same  group. 
Meek  has  suggested  the  propriety  of  discriminating  Avienlipecten 
and  its  allies  from  the  Pectinidce  as  a  separate  family  or  subfamily, 
and  it  certainly  seems  that  such  a  course  would  give  greater  unity  to 
both  groups. 

Although  Woodward  appears  to  have  questioned  the  validity  of 
Avlculipecten^  its  distinctness  from  Pecten  is  now  genemlly  recognized. 
Luiiipecteii^  though  presenting  one  additional  and  striking  point  in 
common  with  Pecten^  is  also  certainly  distinct.  It  has  a  large  hinge 
plate,  with  an  external,  instead  of  an  internal,  resilium  and  cartilage, 
and  the  shell  structure  is  probably  different.  Limipecteii  is,  in  fact, 
in  many  respects  more  closely  related  to  Lima  than  to  Pecten^  as  it  has 
the  cardinal  structure  of  Liina^  with  the  general  expression  of  Peeten, 
The  strongly  incquivalve  shell  in  Limipecten^  its  broad  wings,  and  its 
composite  shell  structure,  if,  as  is  surmised,  it  has  an  inner  nacreous 
as  well  as  an  outer  tubuli-librous  layer,  prevent  the  reference  of  these 
shells  directly  to  Lima.  If  anything,  it*  seems  to  me  that  AvwuH- 
pecten  and  Limi pecten  belong  rather  to  the  Limidw  than  to  the  Pecti- 
nidte,  though  they  do  in  a  measure  combine  the  characters  of  both 
families.  Meek's  suggestion  of  separating  this  group  as  a  distinct 
family  or  subfamily  seems,  therefore,  to  be  a  good  one,  and  is  also 
enforced  by  the  shell  structure  of  Lmtipecten. 

In  a  recent  paper ^  I  have  proposed  the  name  Acanthopecteii  for  the 
peculiar  and  well-known  species  Aviculipecten  carhoniferus  Stevens. 
I  am  now  able  to  add  a  few  facts  regarding  this  form  which  go  still 
further  to  validate  its  separation  from  Aviculipecten.  Meek  has  called 
attention  to  the  fact  that  the  shell  in  this  species  is  thin,  that  it  seems 
to  consist  of  a  single  layer,  arid  that  it  appears  to  have  a  prismatic 
structure.  Basing  my  observations  apparently  upon  the  same  material 
from  Nebraska  which  formed  the  subject  of  those  of  Meek,  all  of  these 
facts  are  indicated,  though  I  hesitate  regarding  the  prismatic  struc- 
ture of  the  shell.  This  is,  to  be  sure,  suggested  by  its  appearance 
under  the  microscope;  but  I  doubt  if  this  structure  was  really  present. 
The  shell  substance  seems  to  be  minutely  granulate,  instead  of  pris- 
matic*, and  possibly  is  not  the  original  material  at  all,  but  a  crystalline 
infiltration.  The  film  preserved  is  so  thin  that  it  is  difficult  to  deter- 
mine whether  the  appearance  is  due  to  granules  or  prisms,  but  from 
their  great  variety  in  size  and  shape,  their  very  minute  dimensions, 
and  their  general  appearance,  I  believe  that  they  are  grains  or  crystals 
of  calcite. 

Along  the  hinge  line  the  shell  is  rather  strongly  elevated  into  a  nar- 
row cardinal  ridge,  which  appears  on  the  inside  as  a  groove.     In  this 

«U.  S.  Geol.  Surv.,  Prof.  Paj)er,  No.  16,  1904,  p.  417. 
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doubtless  the  ligament  was  accommodated.  This  groove  narrows  tea 
line  at  the  beaks,  and  1  doubt  if  there  was  any  excavation  at  that  point 
for  the  resilium.  As  the  posterior  ear  is  considerably  larger  than  the 
anterior,  the  ligamental  groove  is  much  more  distinct  than  on  the  ante- 
rior ear.  Mention  may  also  be  made  of  a  fact,  not  before  recorded  w  far 
as  I  am  aware,  the  presence  of  a  row  of  small,  erect  spines  along  the 
cardinal  line.  As  yet  these  have  been  observed  only  upon  the  anterior 
ear,  but  they  ma}'  possibly  have  existed  upon  the  other  also.  In  the 
apparent  absence  of  a  median  pit  this  form  suggests  Avicuhpectm^  but 
there  is  no  hinge  plate,  and  the  ligamental  furrow,  in  contrast  to  the 
hinge  plate  of  either  Avicidipect^n  or  Limipecteii^  narrows  toward  Uie 
umbones  and  widens  toward  the  extremities  of  the  wings.  The  car- 
dinal and  superficial  characters  of  this  form,  and  the  shell  structure, 
if  it  has  but  one  layer,  and  especially  if  it  is  prismatic,  as  Meek  beUeved, 
satisfactorily  discriminate  the  genus  Acaiithopecten, 

PLEUROPHORELLA,  new   genus.a 

This  term  is  proposed  primarily  for  a  new  species  of  pelecvpod  shell 
from  the  Pennsylvanian  rocks  of  Texas,  but  to  the  same  group  prob- 
ably belong  several  species  already  in  the  literature.  While  the  geno- 
type, though  possessing  many  characters  in  common  with  King's  genit* 
Allerwma^  has  several  striking  peculiarities,  the  other  allied  forms  to 
a  certain  extent  bridge  over  these  differences.  The  specific  descnption 
of  Pl^mrophorella  papilhsa^  and  the  discussion  following  it,  will  give 
the  characters  of  these  shells  in  more  detail,  but  it  seems  proper  to 
indicate  at  this  place  the  most  important  features  of  the  genus,  which 
are  external,  those  of  the  interior  being  unknown.  The  shape  is 
transversely  elongate,  subrectangular;  the  hinge  line  long;  ih^  valves 
probably  in  contact  throughout.  The  lunule  and  escutcheon  are 
sharply  defined,  the  former  more  or  less  strongly  concave.  The  shell 
is  thin,  the  superior-posterior  portion  with  a  few  radial  cost*,  the 
remainder  marked  by  concentric  plications,  which  die  out  more  or  less 
completely  at  the  umbonal  ridge.  The  surface  is  granulose  or  papil- 
lose, the  granules  tending  to  an  arrangement  in  radial  lines,  and  some- 
times connected  into  liree.  The  chief  difference  between  these  shells 
and  those  grouped  under  Allerism^  which  can  be  at  present  pointed 
out  are  the  more  sharply  defined  and  more  strongly  depressed  lunule 
and  the  presence  of  costte,  the  development  of  which  results  in  a  trun- 
cation of  the  posterior  outline. 

Genotype.  — Phurophorella  papiJlosa, 

«  From  PleuroplwrtMy  a  Pelecypod  genus. 
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PLBUROPHORELLA  PAPILLOSA,  new  species. 

Piate  XLV,  figs.  4,  5,  6;  PUrte  XLVI,  fig.  6. 

In  general  appearance  this  form  much  resembles  species  of  the  genus 
H^urophorus.  The  size  is  somewhat  above  the  average,  the  shape 
transversely  elongate,  with  the  width  about  twice  the  height.  The 
point  of  the  umbo  is  situated  but  a  short  distance  posterior  to  the  front 
end  of  the  shell.  The  upper  and  lower  margins  are  subparallel.  The 
hinge  line  is  straight  and  occupies  about  two-thirds  the  entire  width. 
The  lower  margin  is  gently  convex,  turning  upward  rather  strongly  at 
the  anterior  end,  the  outline  of  which  is  truncated  for  about  half  the 
height.  The  posterior  end  is  also  truncated  by  an  oblique  line,  mak- 
ing an  obtuse  angle  with  ^he  upper  and  an  acute  angle  with  the  lower 
margin.  In  perfect  specijnens  the  posterior  truncation  is  itself  more 
or  less  complex  or  interrupted  by  the  development  of  ribs  upon 
the  shell.  The  posterior  outline  is  not  normally  strongly  oblique, 
but  in  old  specimens,  through  being  worn  or  broken,  it  merges  more 
or  less  with  the  cardinal  outline  and  extends  strongly  backward,  mak- 
ing the  inferior-posterior  angle  sharply  rounded.  The  convexity  is 
considerable,  and  is  the  same  in  both  valves.  It  is  greatest  toward  the 
front,  diminishing  markecHy  toward  the  posterior  end.  The  anteiior 
end  is  strongly  concave,  forming  what  may  be  termed  an  introverted 
lunule.  The  junction  of  the  retreating  and  advancing  portions  of  the 
shell  is  acutely  angular.  The  introversion  of  the  anterior  end  pro- 
duces a  more  or  less  distinct  truncation  of  the  outline.  Extending 
diagonally  from  the  beak  to  the  inferior-posterior  angle  is  a  well-marked 
ridge  or  angulation,  and  a  second  fainter  ridge  runs  midway  between 
it  and  the  hinge  line.  Here  again  the  shell  is  indexed,  forming  a  sharply 
defined  elongate  area  upon  both  valves.  These  areas  in  the  two  valves 
are  nearly  horizontal,  making  together  an  obtuse  angle,  which  opens 
outward,  and,  doubtless,  accommodated  a  large  external  ligament. 

The  surface  is  marked  by  fine  concentric  striaB  and  large  low  plica- 
tions, the  whole  being  minutely  and  elegantly  papillose.  The  con- 
centric markings,  especially  the  more  prominent  ones,  become  more  or 
less  suddenly  and  completely  obsolete  at  the  umbonal  ridge.  The  shell 
is  thin,  but  nevertheless  seems  to  consist  of  two  layers.  The  outer, 
which  carries  the  papillose  surface  ornamentation,  sometimes  exfoliates 
or  wears  off,  leaving  the  underlying  portion  smooth  but  for  the  con- 
centric stri«  and  wrinkles. 

The  dentition  and  pallial  and  muscular  markings  are  unknown.  One 
specimen,  it  is  true,  seems  to  show  a  single  dental  socket  under  the 
beak  of  the  left  valve,  but  I  am  not  quite  satisfied  as  to  the  origin  and 
function  of  this  depression. 

Cat.  No.  27140,  U.S.N.M. 

Locality  and  horizon. — Pennsylvanian  (Cisco),  Graham,  Young 
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Aside  from  the  typical  species,  whose  characters  have  been  detailed 
above,  there  can  probably  be  referred  to  PletiropJu/rdla  several  forms 
resting  at  present  with  different  generic  groups.  One,  a  species  pos- 
sessing many  of  the  essential  characters  of  PleurophoreUa^  was  described 
as  All^rimna?  gUherti  White.  This  author  neglects  to  mention  the 
presence  in  this  species  of  a  depressed  lunule  and  of  a  strongly  marked 
ligamental  area.  The  surface,  furthermore,  is  marked  by  granules 
ari'anged  in  radial  lines  and 'having  the  appearance  of  delicate  lirBp. 
While  the  lunule  in  this  species  is  depressed,  it  is  not  nearly  so  deeply 
concave  as  in  Pleiirqphorellapapillosa.  Another  species,  less  perfectiy 
known  than  Allerhmia  gilberti  but  without  much  doubt  belonging  to 
the  same  generic  group,  is  Allerisma  geinitzi  Meek.  On  account  of 
the  preservation  of  the  type  of  this  species  many  of  the  parts  shown  in 
Allenmna  giXherti  are  concealed.  AUerisma  refleontm.^  which  appears 
from  Meek's  figures  to  be  very  closely  related  to  AUermna  gilherti^ 
probably  does  not  belong  here,  the  type  specimen  being  very  imperfect 
and  Meek's  figure  possibly  misleading.  AUerisma  cosiatum  of  Meek 
and  Worthen,  which  is  so  similar  to  Pleurophoreliu  papiUom  that  one 
species  might  possibly  be  mistaken  for  the  other,  belongs,  it  is  very 
probable,  to  the  same  group,  and  AUet^isma  lanceolatum  Swallow  also 
is  a  possible  representative  of  Pleurophorella^  although  the  description, 
which  is  unaccompanied  by  figures,  permits  no  more  than  a  sumuse 
upon  this  point. 

The  incongruity  of  some  of  the  forms  referred  by  American  authors 
to  AUen'sma  has  been  remarked  even  by  Europeans,  and  I  find  that 
Wheelton  Hind  has  rejected  several  American  species  originally 
referred  to  King's  genus.  Among  these  is  AUerimna  haimibalenm 
Shumard,  long  since  transferred  to  Grammysia.  By  an  oversight  it 
would  seem  he  accepts  the  original  description  of  Allerisma  cosi^itm 
Meek  and  Worthen  as  a  true  member  of  the  genus,  and  rejects  the 
republication  in  1873  and  also  a  later  identification  fi"om  Ohio.  As 
the  later  descriptions  were  accompanied  by  figures,  which  were  lack- 
ing to  the  original  one,  the  rejection  of  tliis  species  probably  repre- 
sents his  best  founded  opinion.  He  also  rejects  AUerisma pleiiropidha 
Meek,  AUerisma  wincJieUi  Meek,  and  AUerisma  ventricoswn  Meek. 
AUerisma  iUinoisense  Worthen  is  likewise  thrown  out,  and  either 
AUeriwia  andreicsi  or  AUerisma  maxviUense — of  the  two  without  mudi 
doubt  AUerisma  andrewsi. 

Hind's  rejection  of  AUerisma  costatum  is  of  importance  to  me  be- 
cause of  the  similarity  of  that  species  to  the  type  of  PteurophoreUa; 
and  in  connection  with  the  relationship  of  Pl^urophorMa  to  AU^ 
isjna.  He  neither  excludes  nor  includes  the  other  species  which  at 
present  seem  to  be  appropriately  assigned  with  AUerisma  costatum  to 
the  genus  PUurophoreUa,  Relieved  of  these  forms  and  those  men- 
tioned by  Hind,  one  of  which,  however,  can  possibly  be  retained  in 
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AUerisma^  the  American  group  of  Allerismata  regains  somewhat 
greater  homogeneity.  Some  species  can  with  safety  be  retained  in 
the  genus,  as,  for  example,  Allerisma  terminale^  Allerisvia  svbcuneatum 
(=  AUeruma  terminale)^  Allerisina  capax^  AUer^na  eUmgatum^  Alter- 
imria  andrewd^  AUerisma  clavatum^  AUerimna  maocvilleiise^  and  Aller- 
i&ma  sinuatum.  Several  forms  aside  from  those  withdrawn  under 
PleurophoreUa^  can  be  almost  certainly  rejected,  e.  g.,  AUerimna 
cooperi^  AllerUma  granosum^  AUerimna  curtmn^  AUerimna  laium.^ 
AUerimnjapleuropiatha^  AUerimna  ventricosum,  and  AUerimna  wincheUi, 
The  position  of  the  remaining  forms  seems  to  me  more  or  less  doubt- 
ful. A  few  will  probably  remain  with  AUerisma^  but  the  major 
portion  will  probably  bring  up  elsewhere.  The  figures  in  many 
instances  are  suggestive  of  Sphenotua. 

The  type  species  of  Pleurophorella  is  so  unlike  a  typical  AUeri^nia 
such  as  AUerisma  subcuneatufn  {= AUerimna  terrninale)  that  the  possi- 
bility of  their  belonging  to  the  same  genus  seems  at  first  very  remote. 
It  was  in  fact  some  time  before  I  recognized  the  affinity  which  almost 
certainly  exists  between  PleuropIvm'eUa  and  AUerisma.  I  am  at  pres- 
ent not  sure  that  the  former  should  hold  the  position  of  more  than  a 
subgenus.  Both  are  transversely  elongate  in  form,  both  have  a  shell 
marked  with  papillce  and  by  concentric  folds,  both  have  lunule  and 
escutcheon  fairly  strongly  marked.  The  lunule  in  Pleurophorella 
papillom  is  not  only  sharply  defined  but  retreats  inward  to  such  an 
extent  that  in  a*  full-grown  specimen  the  anterior  end  is  concave  b}'^  as 
much  as  6  mm.  The  lunule  is  strongly  marked  and  depressed  in  Pleu- 
rophella  gUherti^  but  to  no  such  marked  degree.  It  is  a  distinct  fea- 
ture of  AUerimna  mJbcuneatum^  but  is  not  very  sharply  defined  qnd  is 
not  concave.  The  surface  of  Pleurophella  papillom  is  finely  papillose, 
with  some  tendency  toward  arrangement  in  radiating  lines.  In  AUer- 
imna suhcuneatum^  and  I  believe  in  AUerisma  generall}-,  the  granules 
are  coarser,  much  more  scattering,  and  more  linear  in  arrangement. 
One  character  which  seems  to  be  constant  in  Pleurophorella  but  is  never 
found  in  AUerisma  ho  far  as  I  am  aware,  is  the  presence  of  one  or  more 
costce  on  the  upper  posterior  portion  of  the  shell,  a  feature  which  gives 
much  individuality  of  expression  to  the  former  genus.  It  is  to  be 
regretted  that  the  interior  structures  of  Meurophorella  arc  up  to  the 
present  unknown,  but  those  of  an  external  character  are  sufficiently 
marked  to  make  me  look  rather  confidently  for  corresponding  differ- 
ences upon  the  inside  of  the  shell.  The  costate  condition  and  general 
expression  of  Pleuroph/yrella  are  very  suggestive  of  another  altogether 
different  group,  and  Pleurophorella  papillosa  in  particular  much  resem- 
bles Pleurophorus  tropidophorus^  or  even  Pleurophorus  occidentalis 
and  Pleurophorus  angulahis  but  the  resemblance  is  only  superficial. 
Pleurophorus  has  neither  the  papillose  surface  nor  the  impressed  lunule 
of  Pleurophorella^  while  if  the  latter  is,  as  I  feel  little  doubt,  related 
to  AUerisma  the  internal  structures  are  distinctly  different.  ^ 
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Among  the  species  described  as  AUerisina  which  probably  belong 
with  Pleurophorella  papillosa^  none  is  nearer  than  AUerisina  castatum. 
I  have  no  specimens  of  that  species  with  which  to  make  direct  com- 
parison, but  Meek's  description  shows  the  following  diflterences, 
though  the  resemblance  is  so  marked  that  but  few  can  be  pointed  out 
The  concentric  folds  in  PleHrophorella  papUUma  are  not  so  strong  or  ho 
regular,  and  the  lunule  is  apparently  more  deeply  cooeave,  for  Meek 
only  mentions  this  featare  caMially  in  AUerimn^  cfmtaium^  wkila  k 
cofoiA  not  but  be  the  sul^eet  of  more  partiimlar  eoBune&t  if  it  wr 
anywhere  near  as  deeply  indented  as  in  the  Texan  form.  The  latter 
is  likewise  not  so  elongate  transversely  nor  does  the  anterior  end  pw>- 
ject  so  strongly. 

CLAVULITES«,  new  genus. 

In  the  Burlingame  shale  at  Howard,  Kansas,  occurs  an  interesting 
little  shell  whose  resemblance  to  the  Dentaliid®  is  rather  striking,  and 
yet  some  of  whose  characters  are  so  peculiar  as  to  warrant  its  consid- 
eration as  a  genus  distinct  from  any  at  present  referred  to  the  family. 
But  a  single  species  is  known. 

Clmmlltes  is  founded  upon  a  small,  curved  Dentalioid  shell  resem- 
bling the  Plagloglypta  section  I'ather  than  Dentallum  in  the  strict 
sense.  The  surface  is  marked  by  line,  flexuous,  obliquely  transverse 
lirro,  as  in  Plagloglypta;  but  the  character  of  especial  importance  is 
the  presence  on  the  concave  (dorsal)  side  of  a  linear  ridge  or  callosity 
over  which  the  line  pass  with  a  strong  anterior  deflection.  It  is  dif- 
ficult where,  as  here,  but  a  single  species  is  known  to  distin^ish 
between  the  strictly  generic  and  specific  chai*acters,  but  it  is  probable 
that^the  annulated  surface  and  the  dorsal  callosity  will  remain  the  dis- 
tinctive generic  characters  of  Clavvlites. 

Genotype. —  Clavvlites  hmoarden»is, 

CLAVULITBS  HOWARDBNSIS,  new  species. 
Plate  XLVII,  figs.  4,  5,  6,  7,  8,  9,  10,  11. 

Shell  small,  rapidly  tapering,  often  strongly  curved.  Cross  section 
circular.  Along  the  dorsal  or  concave  side  the  shell  is  thickened  into 
a  linear  welt  or  ridge,  which  varies  in  prominence  in  different  indi- 
viduals, but  is  always  present  and  always  dorsal.  The  callosity  is  not 
altogether  due  to  a  thickening  of  the  shell,  however,  because  it  can 
sometimes  be  detected  upon  internal  casts. 

This  structure  was  doubtless  produced  by  a  lobe  of  the  perbtome 
quite  different  from  anything  known  in  Dentalium^  and  represents 
differences  in  organization  sufficiently  marked  to  show  that  Clavidites 
should  be  considered  a  distinct  getius,  and  possibly  the  representative 
of  a  distinct  family.  The  surface  of  Clavxdites  Kowardenms  is  crossed 
by  regular,  subequal,  flexuous,  obliquely  transverse  line.     Upon  the 

a  From  clavulus^  a  little  nail  or  tack. 
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ventral  side  of  the  shell  these  markings  appear  almost  directly  trans- 
verse, or  are  slightly  bowed,  with  the  convexity  toward  the  smaller 
end.  At  the  sides  they  assume  a  strong  forward  direction,  and  are 
still  further  flexed  in  passing  over  the  dorsal  callosity.  In  one  or  two 
specimens  I  have  noticed  a  very  slight  serial  sinuosity,  repeated  by 
each  lira,  as  it  passed  from  the  ventml  side  of  the  shell,  but  I  am 
not  sure  that  this  is  more  than  an  individual  characteristic.  The  lirse 
are,  moreover,  faintly  crenulated  or  serrated,  so  that  the  repetition  pf 
these  minute  projections  sometimes  lends  to  this  specimen  or  to  that 
the  appearance  of  having  fine,  indistinct  longitudinal  lines. 

The  question  might  pertinently  be  raised  whether  Cl<wulite8  is  a 
true  Scaphopod,  and  whether  it  is  not,  like  several  other  reputed 
Dentalia,  a  worm  tube  or  other  exuviae.  As  the  shelly  matter  of 
these  specimens  has  been  replaced  by  pyrite,  they  are  unfavorable  for 
sectioning  to  determine  by  means  of  the  microscope  their  minute 
structure.  This  class  of  evidence  can  not,  therefore,  be  considered. 
Some  of  the  Serpulidae  grow  singly,  as  is  well  known,  and  have  one  or 
more  longitudinal  ribs  similar  to  Clavaiitm^  but  the  uniformity  of 
size,  shape,  and  curvature  in  Clavulltes^  and  the  unvaried  location  of 
the  callosity  upon  the  dorsal  side,  i^,  strong  evidence  against  any  affinity 
with  the  worms.  Professor  Pilsbry,  whose  opinion  has  been  consulted 
regarding  ClatndUe^^  has  suggested  as  a  possibility  that  this  genus 
may  be  related  to  Hyolithes  or  to  the  Conulariida?.  These  sugges- 
tions are  worthy  of  consideration,  but  against  this  relationship  may 
be  urged  the  facts  that  ITyoUthes  is  rarely  circular  in  section  and  6W- 
ularia  never  curved.  Clavidites  presents  more  characters  comparable 
with  the  recently  described  genus  Enchostoma  than  with  Coiuihirla 
itself.  Both  the  genera  last  mentioned  are  characterized  by  their 
bright,  glossy,  phosphatic  shells,  which  strongl}'^  resist  solution,  and 
probably,  also,  replacement.  The  fact  that  my  specimens  of  ClaimU- 
ten  are  p3'ritized,  therefore,  may  be  considered  as  negative  evidence  in 
estimating  the  possibility  of  an  affinity  of  that  genus  with  either 
Enchmtoma  or  Conidaria.  Could  all  three  genera  be  secured  from 
the  same  bed,  where  they  had  been  subjected  to  the  same  conditions, 
evidence  of  this  nature  would  be  more  conclusive  than  that  furnished 
by  existing  conditions. 

From  all  the  facts  available,  however,  it  appears  much  more  prob- 
able that  Clamdites  is  allied  to  Deiitalium  than  that  it  should  be  asso- 
ciated with  any  of  the  other  genera  discussed. 

A  singular  circumstance  which  almost  invariably  attends  the  preser- 
vation of  the  specimens  examined  is  that  the  larger  end  is  embedded 
in  a  pyritiferous  concretion.  This  condition  is  shown  in  several  of 
the  specimens  figured. 

Cat.  No.  35134,  U.S.N.M. 

LoealUy  and  A^^/;^^;/^  — Pennsylvanian  (Burlingame  shale),  Howard, 
Kansas. 
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SCHUCHERTELLA,"  new  name. 

This  term  is  proposed  for  shells  having  the  type  of  structure  for 
which  the  name  Orthothetes  is  at  present  in  use.  That  generic  name, 
which  there  is  no  authority  for  spelling  otherwise  than  Orthoietes^ 
was  introduced  by  Fischer-de-Waldheim  early  in  the  last  century,  but 
the  term  was  not  generally  taken  up  and  was  but  little  used,  save  od 
several  occasions  by  its  author,  until  Waagen  revived  it  in  188^ 
That  author,  changing  for  some  reason  the  spelling  to  (}rthothetes^  sub- 
sumed under  the  name,  as  is  well  known,  a  group  of  Streptorhynchoid 
shells  which  was  without  a  septum  or  extended  dental  plates  in  the 
ventral  valve,  and  in  which  the  socket  walls  were  not  produced  so  as 
partially  to  surround  the  muscle  scars  in  the  dorsal.  A  careful  study 
of  Fischer-de-Waldheim's  early  descriptions  and  figures  must  convince 
anyone  that  the  type  of  structure  with  which  the  name  Orthotetes 
must  be  associated  is  that  for  which  Waagen  introduced  the  name 
Derhya,  Thus  Derbya  becomes  a  synonym  for  Orthotetes^  and  the 
latter  name  becomes  dissociated  from  the  structural  type  for  which  it 
is  now  in  use  and  transferred  to  a  different  but  related  one.  For  the 
shells  now  left  without  a  generic  name  by  the  removal  of  Orthotetes^  the 
term  Schiichertella  is  proposed.  As  here  used  this  name  is  primarily 
employed  for  a  group  of  shells  which  attains  its  climactic  develop- 
ment in  late  Devonian  and  early  Mississippian  time.  The  genotype 
selected  is  Strejdorhynchus  l^ms  White,  from  the  Louisiana  limestone,  a 
form  which  is  abundant  and  well  preserved,  and  of  which  excellent 
figures,  both  of  external  and  internal  features,  have  been  published 
by  Hall  and  Clarke.*  In  a  report  now  under  preparation,  on  the 
Guadalupian  fauna,  this  subject  is  discussed  in  detail  in  connection 
with  a  full  (juotation  of  Fischer-de-Waldheim's  different  descriptions 
and  figures.  As  it  is  uncertain  when  this  work  will  receive  publica- 
tion, owing  to  the  difficulty  of  securing  necessary'  illustrations,  it 
seemed  better  to  introduce  the  name  Schuchertella  in  the  present 
place,  along  with  a  condensed  discussion  of  its  standing,  rather  than  to 
perpetuate  for  several  years  an  incorrect  usage. 

Genotype. — Schuchertella  lens, 

a  This  name  not  only  is  an  expression  of  friendly  r^ard  but  commemorates  the 
services  of  an  excellent  paleontologist  in  a  group  of  which  he  is  a  master.  It  is  super- 
fluous to  say  that  it  is  proposed  in  honor  of  my  friend  Mr.  Charles  Schuchert 

6Geol.  Surv.  N.  Y.,  Pal.,  VUI,  Pt.  1,  pi.  xia,  figs.  16-22. 
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EXPLANATION  OF  PLATES. 

Plate  XLV. 

Limipecten  texanuSf  p.  722. 

The  type  spedmen  in  which  both  valves  are  retained  in  position. 
Fig.  I.  Left  valve  showing  the  shape  and  surface  characters. 

The  squamose  concentric  lines  are  perhaps  a  trifle  more  nomerous  and  closely 
arranged  than  shown  by  the  figure. 

2.  Right  valve.    Though  imperfect,  this  valve  shows  how  different  the  surface 

characfters  are  from  those  of  the  left.  By  a  breaking  away  of  the  upper 
portion  the  hinge  plate  and  cartilage-pit  of  the  other  valve  are  brought  to 
view. 

3.  Side  view  of  same  showing  the  unequal  convexity  of  the  two  valves. 

PleurophoreUa  papulosa^  p.  729. 

The  type  specimen,  a  full-grown  individual  which  has  suffered  to  some  extent 

from  erosion. 

Rg.  4.  View  of  the  anterior  en  L  Thed^ree  to  which  the  introverted  lunule  extends 
into  the  cavity  of  the  shell  is  hardly  strongly  enough  shown,  while  the 
sharp  angular  outline  of  the  lunular  area  is  by  no  means  exaggerated. 

5.  Side  view  showing  right  valve.    Probably  owing  to  erosion  or  breakage  the 

posterior-inferior  angle  in  this  specimen  is  more  acutely  angular  than 
normal.  The  diagonal  ridge  between  the  main  angulation  and  the  hinge 
is  quite  indistinct  in  the  specimen,  and  in  the  figure  is  represented  as  too 
near  the  latter;  its  real  position  is  intermediate. 

6.  Specimen  seen  from  above.    The  escutcheon  and  the  intermediate  ridges  are 

shown  in  this  view,  and  the  cavity  at  the  anterior  end  caused  by  the 
depressed  lunule. 

Plate  XLVI. 
Limipecten  texanus  var,  grandicostatus,  p.  723. 

A  specimen  retaining  both  valves  in  conjunction. 
Fig.  1.  Right  valve,  showing  the  fine  ribs  characterizing  this  valve. 

2.  Left  valve,  showing  the  large  loose  folds  and  lamellose  concentric  lines. 

3.  Side  view,  showing  relative  convexity  of  the  two  valves. 

Limipeden  texatws  (f ),  p.  722. 

Fragment  of  the  upper  portion  of  a  large  massive  left  valve. 
Fig.  4.  View  of  the  hinge  plate,  showing  cartilage  pit.    The  broken  edge  to  the  left 
of  the  figure  is  just  beyond  the  edge  of  the  cartilage  pit,  which  is  therefore 
represented  in  its  entire  dimensions. 

PleurophoreUa  papiUom,  p.  729. 

A  young  specimen,  somewhat  more  perfect  than  the  type,  and,  like  it,  retaining 

both  valves  in  place. 

Fig.  5.  Side  view  of  left  valve.  This  specimen  shows  the  manner  in  which  the 
angular  concentric  ridges  which  mark  the  rest  of  the  surface  become  sud- 
denly obsolete  at  the  umbonal  ridge. 
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Plate  XLVII. 

Limipeden  texanus^  p.  722. 

A  specimen  somewhat  larger  than  the  type,  retaining  both  valves  in  conjtmclion. 

Fig.  1.  Left  valve.    The  anterior  ear  is  better  preserved  than  in  fig.  1  of  Plate  XLV, 

and  the  figure  shows  how  abruptly  it  is  depressed  below  the  rest  of  the  ehell. 

The  finer  surface  ornamentation  has  been  lost  by  weathering  or  abrasion. 

2.  Right  valve.    The  difference  in  surface  ornamentation  is  well  shown. 

3.  Side  view  of  both  valves.    The  convexity  of  the  left  valve  has  been  some- 

what exaggerated  by  fracture,  but  it  is  evidently  much  greater  than  that 
of  the  right.  The  depression  of  the  anterior  ear  in  this  valve  (left)  and 
its  sharp  demarcation  from  the  rest  of  the  shell  are  clearly  represented. 

Clatnifites  hyuwrdeims^  p.  732. 

Fig.  4.  Enlargement  of  an  imperfect  specimen  to  show  the  surface.  The  ventral 
side  is  represented.  It  did  not  prove  to  be  practicable  to  show  upon  the 
concentric  ridges  the  crenulations  which,  by  reason  of  their  linear  succes- 
sion, give  well  preserved  surfaces  the  appearance  of  being  marked  by 
delicate,  discontinuous  longitudinal  lirse. 

5.  View  of  the  dorsal  side  of  a  specimen  in  which  the  callosity  is  strongly 
marked. 

6, 7, 8.  Ventral,  dorsal,  and  side  views  of  a  strongly  curved  specimen  in  which 
the  callosity  is  faint. 

9, 10, 11.  Dorsal,  ventral,  and  side  views  of  a  more  nearly  straight  specimen  in 
which  the  callosity  is  again  prominent 
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DESCRIPTION  OF  TWO  NEW  BIRDS  FROM  SOMALI  LAND. 


By  Harry  C.  Oberhoi^er, 

Assistant  Ornithologist^  Department  of  Agriculture. 


The  two  birds  described  below  were  included  with  a  collection  of 
African  birds  some  time  since  presented  to  the  United  States  National 
Museum  by  Dr.  A.  Donaldson  Smith.  Their  apparent  distinctness 
from  hitherto  recognized  forms  was  recently  detected,  and  they  are 
accordingly  herewith  brought  properly  to  the  notice  of  ornithologists. 

MBROPS  SUPBRCILIOSUS  DONALDSONI,  a  new  subspecies. 

Chars,  subsp. — Resembling  Merops  superciliosics  auperciliosus^  but 
apper  parts  paler,  the  contrast  between  the  color  of  the  head  and  that 
of  the  bat^k  less  pronounced;  brown  of  head  more  golden;  green  of 
remaining  upper  suface  more  yellowish;  lower  parts  lighter,  more 
yellowish  green,  usually  with  less  wash  of  bluish. 

Description, — ^Type,  adult  male,  No.  177908,  U.S.N.M.;  Bar  Madu, 
Ganana  River,  Somali  Land,  February  19,  1895;  Dr.  A.  Donaldson 
Smith.  Pileum  golden  olive  brown  with  a  wash  of  greenish,  shad- 
ing imperceptibly  into  the  yellowish  green  of  the  remainder  of  the 
upper  surf  ace — all  with  a  pronounced  satiny  luster;  tail  like  the  back, 
though  rather  duller,  the  feathers,  excepting  the  middle  pair,  mar- 
gined on  their  outer  webs  with  dusky;  wings  of  the  same  uniform 
yellowish  green,  save  for  dark  brown  tips  to  nearly  all  the  quills, 
fuscous  edgings  on  the  distal  portions  of  the  inner  vanes,  a  bluish 
wash  on  the  innermost  secondaries  (tertials),  and  a  broad  area  of  ochra- 
ceous  on  the  basal  part  of  the  interior  webs  of  both  primaries  and 
secondaries;  narrow  frontal  line  greenish  white;  superciliary  stripe 
pale  green,  somewhat  mixed  with  whitish  and  bluish;  lores,  sub- 
ocular  region,  and  broad  postocular  stripe  brownish  black,  slightly 
washed  with  green;  chin  white,  suffused  with  olive  buff;  broad  malar 
stripe  white,  washed  anteriorly  with  olive  buff,  posteriorly  with  bluish; 

<>  Named  for  the  collector  and  donor,  Dr.  A.  Donaldson  Smith,  of  Philadelphia,  Pa. 
Proceedinos  U.  a  National  Museum,  Vou  XXVII— No.  1373. 
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upper  throat  reddinh  hazel;  rest  of  lower  surface  light  yellowu^h 
green,  with  a  satiny  luster,  darker  and  shaded  with  olive  across  the 
jugulum,  slightly  bluish  on  center  of  abdomen,  least  yellowish  on 
crissum;  lining  of  wing  ochraceous;  "iris  red." 

The  type  and  another  specimen  from  the  same  locality  measure  in 
millimeters  as  follows: 


Sex. 

WInif. 

Tail. 

Exposed 
cuimen. 

Tarmis. 

Middle 
toe. 

Male  (tvDe) 

135 
136 

137 
143 

44 
42 

12 
12 

13 

Male 

IS 

Compared  with  numerous  specimens  of  Merops  miperdlioaua  from 
Madagascar  this  new  form  is  very  different,  but  the  probality  is  strong 
that  these  extremes  are  connected  by  intermediates  on  the  continent, 
and  a  trinomial  is  therefore  employed  for  donaldsoni.  Its  chief  dis- 
tinction lies  in  its  pale  coloration,  a  feature  that  seems  to  be  charac- 
teristic of  many  Somali  Land  forms.  The  original  description  of 
Miroj)8  sup(rciIio8iis^  was  based  on  the  bird  from  Madagascar,  and  the 
Merops  vaillanti  of  Bonaparte*  came  from  the  same  region.  The  only 
remaining  synonym,  Merops  ruficapUlus  Vieillot,^  was  founded  on 
Levaillant  and  was  supposedly  from  Africa;  but,  judging  from  the 
description,  it  is  undoubtedly  the  same  as  true  Merops  supercilios^its 
from  Madagascar.  The  Somali  Land  race  seems,  therefore,  up  to  the 
present,  to  have  been  unprovided  with  a  name. 

POLIHIBRAX  SEMITORQUATUS  HOMOPTERUS.  new  subspecies. 

Chars,  stihsp. — Similar  to  Polihierax  seraitorquatus  sonitorquaUiS^hxxi 
upper  surface  paler,  the  lower  parts  more  purely  white. 

Descr^iption.-Type,  adult  male.  No.  177898,  U.S.N.M.;  Goulf 
(Laga),  western  Somali  Land,  Africa,  November  29,  1894;  Dr.  A. 
Donaldson  Smith.  Above  slate  gray,  the  extreme  forehead,  a  narrow 
cervical  collar,  and  the  upper  tail-coverts  white;  tail  brownish  black, 
with  broad  broken  bars  of  white,  which  are  reduced  to  spots  on  the 
middle  rectrices;  wings  sepia  brown,  all  the  coverts  plain  slate  gray, 
the  quills  with  incomplete  white  bars  (which  are  more  or  less  fused  on 
the  secondaries)  on  their  inner  webs,  and  corresponding  spots  on  their 
outer  vanes,  the  secondaries  with  white  tips;  sides  of  neck  slate  gray 
like  the  upper  surface;  sides  of  head  and  entire  ventral  surface,  includ- 
ing the  lining  of  the  wings,  white.  "  Iris  brown;  bill  gray;  legs  light 
red;  bare  eyelid  vermilion."  Length  of  wing,  117;  tail,  71;  exposed 
cuimen  without  cere,  10;  tarsus,  29;  middle  toe,  19  mm. 

flLinnaus,  Syst  Nat.,  12th  ed.,  I,  1766,  p.  183. 

ftConsp.  Avium,  1, 1850,  p.  161. 

cNouv.  Diet  d^Hist  Nat,  XIV,  1817,  p.  28. 
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The  adult  female  of  this  new  form  bears  out  the  characters  exhibited 
by  the  male.  As  will  be  noticed  by  reference  to  the  measurements, 
there  is  apparently  no  difference  in  size  between  true  P.  semitorqxuitus 
and  r,  seniitorquatiLS  hmnopterus.  The  latter  is  evidently  a  pale  desert 
race,  probably  confined  chiefly  if  not  wholly  to  Somali  L^and.  The 
type  of  Polihierax  semitorquatus^  came  from  near  old  Latakoo,  South 
Africa,  and  birds  from  the  region  of  Mount  Kilimanjaro  seem  to  be  the 
same.  While  no  specimens  have  been  examined  from  nearer  the  type 
locality  of  Heuglin's  Ilypotri&rchis  caManonotvs^^  which  is  Gondokoro, 
on  the  White  Nile,  between  4°  and  0^  north  latitude,  it  is  reasonably 
certain  that  this  name  belongs  as  a  synonym  under  Polihierax  semi- 
torquatxis  semitorquatics, 

^FcUco  similorquata  (err.  typ.)  Smith,  Rep.  Exped.  Explor.  Cent.  Afr.,  1836,  p.  44. 
ftlbis,  1860,  p.  407. 
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TWO  NEW  FERNS  OF  THE  GENUS  POLYPODIUM,  FROM 

JAMAICA. 


By  William  R.  Maxon, 

Aid  in  Cryptogamic  Botany^  Division  of  Plants, 


The  two  species  of  Polypodium  here  described  as  new  were  gathered 
in  the  Blue  Mountains  of  Jamaica  by  Prof.  L.  M.  Underwood  and  the 
writer  in  the  spring  of  1903.  Both  were  fairly  well  characterized  by 
Jenman  in  his  synoptical  list  of  the  ferns  and  fern  allies  of  Jamaica, 
but  were,  however,  associated  wrongly  by  him,  in  the  one  case  with  an 
extralimital  species,  in  the  other  with  South  American  plants  doubt- 
fully the  same  and,  at  any  rate,  under  an  untenable  name.  The  writer 
is  indebted  to  Professor  Underwood  for  the  privilege  of  examining  the 
material  of  the  Jenman  herbarium  now  preserved  in  the  collections  of 
the  New  York  Botanical  Garden. 

Polypodium  rigens  sp.  nov. 

Plant  15-28  cm.  high,  with  10-15  slender  rigid  fronds:  rhizomeabout4 
ram.  thick,  elongate,  short-creeping  or  ascending,  the  grayish  inconspic- 
uous chaff  noticeably  iridescent  under  a  lens,  narrow,  long-acuminate: 
stipes  2-4.5  cm.  long,  rigid,  for  the  most  part  closely  set,  dark 
brownish,  thickly  covered  with  long  spreading  bright-brown  hairs: 
laminaB  13-23.5  cm.  long,  1-2  cm.  broad,  linear  or  linear-lanceolate, 
tapering  from  near  the  middle  to  both  apex  and  base,  erect  but  usually 
arcuate  toward  the  apex,  dark-green  above,  conspicuously  lighter 
on  the  under  surface,  coriaceous,  opaque,  cut  to  the  blackish  rachis 
into  45-60  pairs  of  alternate  approximate  pinnse;  pinnse  exactly  oblong, 
regularl}^  rounded  at  the  apices,  the  largest  (near  the  middle  of  the 
lamina)  10  mm.  by  3.5  mm.,  decreasing  in  size  very  gradually  al^iove 
to  give  rise  to  a  terminal  cauda,  which  is  crenate  and  finally  entire, 
decreasing  rather  more  abruptly  below,  the  lowermost  pinnae  minute 
(2  mm.),  slightly  more  distant,  more  or  less  subopposite  and  dilated 
upon  the  upper  side;  the  upper  two-thirds  of  the  lamina  soriferous, 
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the  sori  borne  midway  to  the  margins  (4-6  pairs  to  each  pinna)  on  the 
obscure  free  simple  veins,  the  sporangia  mixed  with  a  few  bright- 
brown  hairs,  similar  hairs  borne  rather  abundantly  on  both  sides  of 
the  i*achis  but  sparingly  along  the  midveins  and  sterile  veins  on  the 
under  surface;  the  sori  at  length  nearly  or  quite  confluent,  covering  the 
surface  of  the  pinna  from  base  nearly  to  apex  and  against  the  revolate 
margins. 

Type  in  the  United  States  National  Herbarium,  no.  427566;  col- 
lected from  trees  on  the  heavily  wooded  upper  slopes  of  John  Crow 
Peak,  Jamaica,  altitude  1,650-1,800  meters,  by  William  R.  Maxon,fio. 
1346^  April  18, 1903.  The  type  sheet  comprises  two  plants  and  several 
detached  fronds,  all  of  which  are  perfectly  characteristic  of  the  species 
as  represented  by  the  following  specimens,  all  from  Jamaica: 

Highest  slopes  of  John  Crow  Peak,  altitude  1,650-1,800  meters, 
Underwood  nos.  806,  24^6,  24S6a;  Maxon  no.  1^9^. 

Base  of  John  Crow  Peak,  altitude  1,500-1,650  meters,  Underwood 
no.  2387;  Maxon  no.  1260. 

New  Haven  Grap,  altitude  1,650  meters,  Underwood  no8.  973, 1083, 
1084;  Ckite  no.  111. 

Morces  Gap,  altitude  1,500  meters.  Underwood  nos.  609,  643;  W. 
HaiTis  no.  7127. 

Blue  Mountain  Peak,  W.  Harris,  no.  7487. 

Cinchona,  altitude  1,500  meters,  Underwood  no.  2626. 

Specimens  of  this  plant  were  referred  by  Jenman^  to  Polypo(Uwn 
rigescem  Bjory*  described  from  the  island  of  Bourbon.  From  that 
species,  however,  P.  rigens  differs  markedly  in  several  characters 
upon  which  Willdenow  laid  stress  in  his  original  description  of  the 
latter  species,  and  which  were  further  brought  out  by  Hooker  and 
Greville  upon  the  ocscasion  of  their  figuring  an  authentic  specimen.' 
It  is  distinguished  by  the  hispid-pilose  covering  of  its  vascular  parte 
{P.  riyescetis  is  described  and  figured  as  glabrous  throughout),  by  ite 
greater  size  and  relatively  greater  breadth,  and  by  the  oblong  rather 
than  ovate-oblong  shape  of  the  pinnae.  In  these  differences  the  Jamai- 
can plants  are  perfectly  constant. 

The  species  is  apparently  not  rare  in  Jamaica.  Jenman^s  remarks 
upon  its  habitat  and  distribution  are  of  interest:  ^^  Frequent  on  Uie 
branches  of  trees  above  5,000  feet  altitude;  among  the  most  rigid  of 
all  this  miscellaneous  group  of  species;  uniformly  found  growing  on 
the  branches  of  trees  of  the  high  ridges  to  which  the  distribution  is 
confined,  not  on  the  trunks  as  most  of  the  other  similar  species  do." 

oBull.  Bot.  Dept  Jamaica  4:117. 1897. 

bPolypodium  rigesceris  Bory;  Willdenow,  Sp.  PL  6:183. 1810. 

«Hooker  and  Greville,  Icon.  Fil.  2:  pi  £16. 1831. 
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Polypodiiim  aromaticum  sp.  nov. 

Plant  rigid,  15-20  cm.  high:  rhizome  stout,  suberect,  considerably 
elongate,  with  abundant  dark-brown  lanceolate  attenuate  chaff,  and 
bearing  numerous  closely  set  fronds  imbricated  much  after  the  manner 
of  £Jlaphoglos9um  huacaaaro:  stipes  averaging  3  cm.  long,  dull- 
brownish,  hispid  by  scattering  short  spinescent  hairs  which  from  their 
fragility  early  impart  a  tuberculate  appearance:  laminse  pinnate, 
about  13-17  cm.  long,  at  most  4  cm.  broad,  erect,  coriaceous,  opaque, 
narrowly  oblanceolate,  giving  rise  rather  abruptly  to  a  terminal  cau- 
date segment  2-3  cm.  long,  which  is  subentire  except  at  the  coarsely 
serrate  base;  rachis  hispid  on  both  surfaces  throughout  similarly  to 
the  stipe;  pinnro  about  35  pairs,  distinctly  alternate,  linear,  strongly 
re  volute,  2-2.5  mm.  broad,  nearly  or  quite  their  width  apart,  entire, 
falcate,  fully  adnate  to  the  blackish  rachis,  dilated  at  the  upper  side, 
the  apices  acute;  the  lower  pinnse  gradually  reduced,  the  lowermost 
not  minute,  5-7  mm.  long,  extremely  brittle;  venation  free,  the  dis- 
tinctly black  midveins  bearing  8-13  pairs  of  obscure  simple  oblique 
veins  which  approach  the  margin;  sori  0-12  pairs  to  the  pinna,  borne 
at  half  the  distance  to  the  margin. 

Type  in  the  herbarium  of  the  New  York  Botanical  Garden;  collected 
on  Blue  Mountain  Peak,  Jamaica,  at  an  altitude  of  1950-2225  meters  by 
L.  M.  Underwood,  no,  11^,,  February  11-12,  1903.  There  is  a  frag- 
ment of  the  type  specimen  in  the  U.  S.  National  Herbarium,  no. 
42S420.  Other  specimens  to  be  referred  to  this  species  are:  Under- 
wood  no.  lJfi9  and  Underwood  no.  24W^  both  from  the  summit  of 
Blue  Mountain  Peak,  and  Maxon  no.  ISJ^JSa  from  the  highest  slopes  of 
John  Crow  Peak,  altitude  1650-1800  meters.  There  is  additionally  a 
single  sheet  in  the  Jenman  herbarium. 

Jamaican  specimens  of  this  species  were  referred  by  Jenman^  to 
Poly  podium  Jinnam  Klotzsch,*  founded  upon  material  from  Chile  and 
Guiana.  They  accord  only  indifferently  with  Klotzsch's  description; 
and  in  any  event  the  earlier  Polypodlum  jinnum  of  Kaulfuss,*^  applied 
to  a  very  different  plant  from  Australia,  precludes  use  of  the  name. 

There  is  a  specimen  in  the  U.  S.  National  Herbarium,  no.  200650, 
collected  at  Songo,  Bolivia,  November,  1890,  by  Miguel  Bang,  no.  901 
(distributed  as  P.plajnula)^  which  is  identical  with  the  Jamaican  plants 
here  described  as  P.  aroinaticiim;  and  it  has,  moreover,  after  a  lapse 
of  more  than  ten  years  the  peculiar  aromatic  odor  noted  in  these. 
It  may  indicate  a  general  distribution  of  P.  aromaticum  in  South 
America;  but  whether  or  not  it  represents  the  P.  firmuin  of  Klotzsch 

«Bull.  Bot.  Dept.  Jamaica  4:  123. 1897. 

^  Polypodium  firmum  Klotzsch,  Linnsea  27:  378. 1847. 

<?Kaulfufl8,  Wesen  der  Farrenkr.  100. 1827. 
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is  dilBScult  to  say.  The  name  Polypodtmn  aro?naticum  is  founded  upon 
Jamaican  specimens  and  is  not  intended  as  a  substitute  for  I\jirtnum 
Klotzsch.  If  the  plants  described  by  Klotzsch  under  the  latter  Dame 
shall  prove  distinct  from  I\  aromuticum^  they  must  necessarily  receive 
a  new  name. 

Polypodium  a/romjoticum  may  be  distinguished  easily  from  P.  rigens 
by  its  broader  laminae,  by  its  fewer  pinn»  (these  linear  and  acute- 
pointed),  by  the  absence  of  bristly  hairs  among  the  sporangia,  and  in 
recent  specimens  at  least  by  the  remarkable  spicy  odor  of  the  fronds. 
The  type  specimen  bears  about  20  fronds.  Ac<?ording  to  Jenman  the 
species  is  '' infrequent  on  the  branches  of  trees  above  reach  from  the 
ground  at  6,000-7,000  feet  altitude  in  forests." 
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TINEID  MOTHS  FROM  BRITISH  COLUMBIA,  WITH  DESCRIP- 
TIONS OF  NEW  SPECIES. 


By  August  Busok, 

U,  8.  Department  of  AgricuUure, 


The  present  paper  is  based  mainly  on  a  large  collection  made  in 
British  Columbia  during  1903  by  Dr.  Harrison  G.  Dyar,  assisted  by 
Messrs.  A.  N.  Caudell  and  R.  P.  Currie.  It  has  been  found  expedient 
to  include  descriptions  of  such  other  material  as  is  contained  in  U.  S. 
National  Museum  from  the  Northwest,  especially  the  collections  received 
at  various  times  from  Prof.  T.  Kincaid,  Seattle,  Washington,  and  from 
Prof.  A.  B.  Cordley,  Corvallis,  Oregon;  also  a  large  collection  from 
Washington  and  Idaho  recently  received  from  Mr.  C.  V.  Piper,  as  well 
as  several  smaller  contributions  from  different  sources. 

In  addition  to  these,  I  have  examined  the  collections  of  Mr.  J.  W. 
Cockle,  Kaslo,  British  Columbia,  and  of  Prof.  O.  B.  Johnson,  Seattle, 
Washington,  with  permission  to  retain  new  forms,  and  also  a  smaller 
collection  from  Mr.  Theodore  Bryant,  Wellington,  British  Columbia. 

With  the  exception  of  the  comparatively  few  species  collected  by 
Lord  Walsingham  in  northern  California  and  Oregon  in  1872  and 
described  by  him  in  the  Proceedings  of  the  Zoological  Society  of  Lon- 
don in  1880  and  1881,  very  little  is  known  of  the  Tineina  from  that 
region,  and  as  was  to  be  expected  many  new  forms  were  found,  which 
I  hope  may  be  recognized  from  the  following  descriptions. 

I  regret  that  other  duties  prevent  me  at  present  from  doing  full 
justice  to  the  collections;  so  that  I  have  been  obliged  to  postpone  the 
study  of  very  many  of  the  more  obscure  forms  contained  in  Doctor 
Dyar's  material. 

FamUy  YPONOMEUTID^. 

ALLONONYMA,  new  name.    (ORCHEMIA  Fernald.) 

As  pointed  out  by  Lord  Walsingham,®  the  name  Orchemia  Guen^e 
can  not  be  employed  for  the  genus  represented  by  diaim  Hubner  and 
justly  separated  from   HemerophUa  Hubner  {Simsethis  Leach)   by 

flEnt.  Mo.  Mag.,  XIV,  1903,  p.  258. 
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Prof.  C.  H.  Femald."  Lord  Walsingham  did  not  supply  another 
term  for  this  genus,  which  is  in  consequence  at  present  without  a 
name;  an  applicable  name  may  lie  dormant,  which  eventually  can  be 
resurrected,  but  I  fail  to  find  any  which  can  be  used  in  the  literature 
at  my  command,  and  the  g^nus  may  therefore,  provisionally  at  least, 
be  known  under  the  name  AUononytna,, 

ALLONONYMA  DIANA,  var.  BETULIPERDA  Dyar. 

Orcheniia  dianay  var.  bettUiperda  Dyak,  Proc.  U,  S.  Nat  Mus.,  XXV,  1902,  p. 
403;  List  N.  A.  Lepidoptera  No.  6537a,  1902. 

One  specimen,  bred  August  4,  from  alder,  Kaslo,  British  Columbia, 
which  can  not  be  distinguished  from  the  type  series  bred  from  jSettda 
by  Doctor  Dyar  in  Colorado. 

HEMEROPHILA  HUbner. 

HBMBROPHILA  ALPINELLA,  new  species. 

Labial  palpi  whitish  ochreous,  tip  of  both  joints  darker,  brown. 
Tongue  well  developed,  whitish.  Antennse  dark  brown  with  silvery 
white  annulations.  Face  whitish;  head  and  thorax  golden  olive  brown, 
dotted  with  white.  Forewings  golden  or  bronzy  olive  brown,  irregu- 
larly sprinkled  with  white  scales;  at  basal  third  is  a  transverse  band 
of  brown  without  the  white  sprinkling  and  at  apical  third  is  another 
similar  brown  fascia  outwardly  angulated  in  the  middle  and  followed 
by  a  nearly  pure  white  narrow  edge,  which  is  strongly  emphasized  at 
the  costal  margin  as  a  pure  white  dash.  This  white  transverse  angu- 
lated line  is  faintly  continued  across  the  hindwings. 

The  apical  part  of  the  forewings  is  more  strongly  bronzy  metallic 
than  the  rest  of  the  wing,  the  extreme  apex  and  apical  part  of  the 
costal  edge  especially  so.  Hindwings  dark  fuscous  with  strong  golden 
reflexion,  especially  in  the  apical  part  outride  the  above-ujentioned 
narrow  white  transverse  line.  Under  side  of  all  wings  light  golden 
ochreous  with  the  costal  white  dash  at  apical  third  of  the  forewings 
plainly  indicated.  Legs  whitish,  sprinkled  with  golden  brown;  tip 
of  last  tarsal  joint  on  posterior  legs  black;  posterior  tibiae  not,  as  is 
usual  in  the  family,  entirely  smooth,  but  with  a  few  longer  stiff  hairs 
on  upper  side  of  anterior  half.     Expanse,  14  mm. 

Tyj}e.—CB.t.  No.  7808  U.  S.  National  Museum. 

Ildbitat. — Bear  Lake  Mountain,  British  Columbia,  July  21  (Caudell 
and  Currie),  Kaslo,  British  Columbia  (Cockle). 

One  of  the  type  specimens  of  which  I  made  a  slide  of  the  wings  on 
the  right  side  exhibits  a  rather  unusual  aberration  in  the  venation, 
the  hindwing  having  7  veins  emitted  from  the  cell;  besides  the  usual 
8  veins  normally  found  in  the  hindwing,  there  is  one  developed 

aOan.  Ent,  XXXII,  1900,  p.  237. 
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between  veins  6  and  7,  coming  out  from  the  cell  close  below  7;  this 
vein  is  in  every  respect  as  distinct  and  perfect,  tubular  as  the  other 
veins.  The  left  wings  of  the  same  specimen  and  those  of  the  other 
specimens  examined  have  normal  venation. 

Only  once  before  have  I  come  across  a  similar  irregularity  in  the 
venation  of  micros  among  the  more  than  two  thousand  wings  of  which 
I  have  made  a  denuded  slidemount.  That  is  in  one  of  Chambers's  own 
specimens  of  Miplaeamus  JuscofascieUa^  in  which  the  left  forewing 
has  13  distinct  tubular  veins.  These  two  cases  must  be  regarded  as 
monstrosities.  The  venation  in  the  microlepidoptera  is  generally 
reniarkably  constant  within  the  species  with  a  few  striking  exceptions 
as  in  some  species  of  Monopis^  which  exhibit  considerable  variation 
within  the  species,  and  sometimes  in  the  same  specimen. 

Another  species  unstable  in  venation  is  SeinioacopU  stdnkdl/nericma 
SchiffermuUer,  which  according  to  Meyrick  "  has  veins  2  and  3  in  fore- 
wing  stalked.  These  veins  are  sometimes  stalked,  sometimes  connate, 
and  sometimes  separate.  In  one  European  specimen  in  the  U.  S. 
National  Museum  they  are  stalked  in  the  one  wing  and  separate  in  the 
other. 

HEMEROPHILA  KINCAIDIELLA,  new  species. 

Antennae  dark  fuscous,  without  any  color  annulations.  Labial  palpi 
dark  shining  fuscous;  base  of  teiminal  joint  and  inner  side  of  both 
joints  whitish.  Head  and  thorax  mouse-gray,  face  slightly  lighter. 
Fore  wings  dirty  bluish  white,  with  dark  bluish  brown  and  black  mark- 
ings and  with  a  metallic  violet  sheen;  base  of  costa  blackish;  outside 
of  this  basal  dark  patch  is  a  nearly  immaculate  white  costal  space, 
followed  a  little  before  the  middle  of  the  wing  by  a  brown  costal  spot, 
sometimes  dissolved  into  two  or  three  smaller  spots  and  downwardly 
continued  into  a  broad,  outwardly  oblique  dark  brown  transverse  streak 
reaching  to  the  fold.  At  apical  third  is  a  large,  dark  brown,  cloudy 
costal  spot,  connected  more  or  less  distinctly  with  the  dark  transverse 
streak.  Just  below  the  first  dark  costal  spot  in  the  middle  of  the  cell 
is  a  small,  round,  prominent  black  dot,  and  below  this  on  the  fold  is  a 
similar  black  dot.  Another  of  the  same  color  and  form  is  found  at  the 
end  of  the  cell.  The  apical  and  dorsal  part  of  the  wing  is  irregularly 
sprinkled  with  small  brown  spots.  Hind  wings,  light  fuscous; 
abdomen,  yellowish;  legs,  silvery  white.     Expanse,  17-20  mm. 

Type.—Oit.  No.  7809,  U.  S.  National  Museum. 

Ilahitdt. — Seattle,  Washington,  March  (Kincaid).  I  have  also  seen 
two  si)ecimens  from  Wellington,  British  Columbia  (Bryant). 

o  Handbook  British  Lepidoptera,  1895,  p.  617. 
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CHOREUTIS  HUbner. 
CHOREUTIS  INFLATELLA  Clemens. 

Brmthia  inflatella  Clemkvs,  Proc.  Ent  Soc.  Phil.,  II,  1863,  p.  5;  Tin.  N.  Am., 
1872,  p.  209.— Dyar,  List  N.  A.  Lepidoptera,  No.  6519,  1902.— Busck,  Ptocl 
Wash.  Ent.  Soc.,  V,  1903,  p.  210. 

Choreutis  inflaiella  Dyar,  Can.  Ent.,  XXXII,  1900,  p.  85.— Fernald,  Can.  Ent,, 
XXXII,  1900,  p.  242.— Kearfott,  Journ.  N.  Y.  Ent  Soc.,  IX,  1902.  p.  110. 

A  large  series  from  Pullman,  Washington,  May  (Piper). 

CHOREUTIS  ONUSTANA  WaUcer. 

Simssthu  muHana  Walker,  Cat  Brit  Mua,  XXX,  1864,  p.  996.— Dyar,  List 
N.  A.  Lepidoptera,  No.  5521,  1902. 

ChoretUis  ohioensis  Zeller,  Verb.  k.  k.  zool.-bot  Geeell.,  Wien,  XXV,  1875, 
«  p.  320. 

ChoreiUis  anustana,  Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5636, 1891. — Dyar, 
Can.  Ent,  XXXII,  1902,  p.  385.— Fernald,  Can.  Ent,  XXXU.  1902, 
p.  242.— Kearfott,  Joum.  N.  Y.  Ent  Soc.,  IX,  1902,  p.  112. 

Kaslo,  British  Columbia,  June  (Dyar  and  Cockle);  Bear  Lake 
Mountain,  British  Columbia,  July  (Caudell  and  Currie);  Collins, 
Idaho,  July  (Piper). 

CHOREUTIS  BALSAMORRHIZELLA,  new  species. 

Antennas  black,  with  silvery  white  annulations.  Second  joint  of 
labial  palpi  golden  brown,  with  well-developed  tuft  of  brown,  black, 
and  white  hairs;  the  end  of  the  joint  is  white,  with  a  deep  black  annu- 
lation  just  before  the  tip;  terminal  joint  white,  sprinkled  with  bro¥rn 
and  black  scales.  Face  and  head  covered  with  blackish  scalea,  the 
tips  of  which  are  golden  brown.  Thorax  golden  brown,  the  patagia 
with  a  bluish  metallic  longitudinal  streak.  Base  of  fore  wing  golden 
brown,  with  a  costal  and  a  centml  longitudinal  streak,  metallic  blue. 
Outside  of  this  basal  patch,  which  extends  farther  out  along  the  co^ 
than  on  the  dorsal  edge,  the  wing  is  thickly  covered  with  cream- 
colored  scales,  which  form  a  broad  obliqe  whitish  fascia;  on  the  middle 
of  the  outer  irregular  edge  of  this  fascia  is  a  small,  dark-edged  spot 
of  bright  metallic  scales.  The  middle  portion  of  the  wing  is  golden 
greenish,  sprinkled  with  whitish  and  golden  scales,  and  the  end  of  the 
wing  is  again  heavily  overlaid  with  cream-colored  scales.  At  the  end 
of  the  cell  is  a  large,  black  edged  metallic  spot,  followed  by  a  short 
transverse  oblique  orange  streak,  which  again  is  followed  by  black 
and  metallic  scales.  At  apical  third  is  an  oblique  unmottled  cream- 
colored  costal  streak,  preceded  by  a  few  metallic  scales,  and  a  few  such 
scales  are  also  found  on  the  tip  of  the  wing  just  before  apex.  Cilia 
dark  brown. 

Hind  wings  dark  gray,  the  underside  with  three  irregular  transverse 
white  bands,  of  which  the  outer  is  shown  through  on  the  upper  surface 
of  the  wing. 
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Abdomen  dark  fuscous,  each  joint  tipped  with  white  scales.  Legs 
greenish  fuscous,  annulated  with  white.     Expanse,  17-18  mm. 

I*ood  plant.  — Bahamorrhiza  sagittata, 

Ilabttat. — Pullman,  Washington,  June. 

Tjfpe. — Cat.  No.  7810,  U.  S.  National  Museum. 

Described  from  a  large  series  bred  in  June  by  Mr.  C.  V.  Piper. 

The  species  is  very  close  to  Choreutis  sUphiella  Grote,  and  may 
ultimately  prove  to  be  merely  a  variety  of  that  species.  In  view  of 
the  different  food  plants  and  locality  and  of  the  slight  but  apparently 
constant  differences  in  ornamentation,  I  believe  it  safer  to  separate  it 
from  that  species.  In  this  connection  I  may  offer  a  dissenting  opinion 
from  the  recently  adopted  view  that  ChaZcada  gemmalis  Hulst^  is  a 
synonym  of  Choreutis  silphiella  Grote.  *  The  descriptions  certainly 
do  not  read  alike,  and  while  they  ultimately  may  be  found  to  apply  to 
varieties  of  the  same  species,  the  assertion  of  Mr.  W.  D.  Kearfott,^ 
who  admits  that  he  knows  the  species  merely  from  description,  that 
the  two  are  "manifestly"  synonyms,  is  not  in  agreement  with  the 
opinion  of  the  two  recognized  authorities,  who  had  the  specimens 
before  them  and  both  declared  the  Sierra  Nevada  form  an  allied  but 
distinct  species.  Until  more  ample  proof  is  forthcoming  it  is  safer  to 
admit  that  we  do  not  know.  Choreutis  hcdsamorrhizdla  may  be  the 
same  as  the  Sierra  Nevada  species,  though  Hulst's  description  does 
not  agree  fully  with  the  specimens  before  me.  More  authentic 
material  from  the  different  localities,  together  with  a  careful  exami- 
nation of  the  types,  is  necessary  to  settle  the  matter. 

CHOREUTIS  PIPERELLA,  new  species. 

Antenose  black  with  silvery  white  annulations.  Labial  palpi  ochre- 
ous  speckled  with  black  and  white;  tuft  black  and  white;  terminal 
joint,  whitish  sprinkled  with  darker  scales.  Face  and  head  golden 
orange,  speckled  with  black  and  white.  Thorax  and  basal  fourth  of 
forewings  light  golden  orange;  a  longitudinal  streak  on  the  patagia 
and  a  subcostal  and  a  central  longitudinal  on  the  base  of  the  wing 
bluish  metallic. 

The  ground  color  of  the  rest  of  the  wing  is  golden  green,  heavily 
overlaid  with  cream-colored  scales.  There  are  three  conspicuous 
velvety  black  spots  with  metallic  bronzy  center,  one  large  one  at  the 
end  of  the  cell,  a  smaller  one  before  it  in  the  cell  and  one  at  tornus. 
Above  these  spots  are  several  scattered  golden  metallic  scales.  Cilia 
brown. 

Hind  wings  dark  fuscous  with  a  single  white  dash  and  a  whitish 
submarginal  line  around  the  wing.     Underside  with  irregular  white 


o  Trans.  Am.  Ent.  Soc.,  XIII,  1886,  p.  148. 

ftPapilio,  I,  1881,  p.  40. 

«Joum.  N.  Y.  Ent.  Soc.,  X,  1902,  p.  115. 
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blotches  and  bands.  Underside  of  body  silvery  white;  upper  side 
of  abdomen  brown.  Legs  fuscous  with  silvery  white  annolations. 
Expanse  12-*13  mm. 

Habitat — Pullman,  Washington,  June  (Piper). 

Type.—CB,L  No.  7811,  U.  S.  National  Museum. 

I  take  pleasure  in  naming  this  beautiful  species  in  honor  of  the  col- 
lector. It  is  nearest  to  Choreutw  sUphieUa^  but  smaller  and  easily 
distinguished  by  the  different  wing  ornamentation. 

CHOREUTIS  LEUCOBASIS  Pemald. 

Choreutis  leucobam  Fehnald,  Can.  Ent,  XXXII,  1900  p.  242.  — Kearfott,  Joam. 
N.  Y.  Ent.  Soc,  IX,*1902,  p.  124.~Dyak,  List  N.  A.  Lep..  No.  5529, 1902. 

Bred  from  Anaphalis  margaritacea.hy  Doctor  Dyar,  Kaslo,  British 
Columbia  (July);  also  a  specimen  from  Wellington,  British  Colombia 
(Bryant). 

GLYPHIPTERYX  Hubner. 

GLYPHIPTERYX  IMPIGRITELLA  Clemens. 

Glyphipteryx  impigrUdla  Clemens,  Proc.  Ent.  Soc.  PhiUu,  II,  1862,  p.  9;  Tin. 
N.  Am.,  1872,  p.  214.— Dyar,  Can.  Ent,  XXXII,  1900,  p.  84.— Fkbxald, 
Can.  Ent.,  XXXII,  1900,  p.  242.— Dyar,  List  N.  A.  Lep.,  No.  5513, 1902.- 
BuscK,  Proc.  Wash.  Ent  Soc.,  V,  1903,  p.  211. 

One  specimen  from  Kaslo,  British  Columbia,  May  (Cockle). 
EUCALANTICA,  new  genus. 

Antennae  |  of  forewing,  thick,  simple.  Second  joint  of  labial  palpi 
long,  porrected,  somewhat  thickened  above  toward  apex,  with  rough 
scales;  terminal  joint  shorter,  deflexed,  blunt.  Maxilary  palpi  well 
developed,  folded.  Face  smooth,  head  rough.  Forewing  broad, 
widening  toward  tornus,  pointed;  termen  oblique;  12  veins;  7  to 
termen;  9  and  10  stalked;  IS  with  subobsolete  fork  at  base.  Hind 
wings  as  broad  as  forewings,  ovate,  costa  straight;  8  veins,  all  sepa- 
rate; vein  2  from  before  middle  of  cell;  3  from  much  before  end  of 
cell;  4,  5,  6,  and  7  equidistant,  nearly  parallel;  posterior  tibia  smooth. 

Type,  —  Calantica  polita  Walsingham . 

While  the  type  of  this  genus  has  a  certain  superficial  resemblance  to 
the  true  genus  Calantica  Zeller,  it  is  in  reality  not  very  close  to  this 
genus,  as  supposed  by  Lord  Walsingham,**  differing  both  in  the  ond 
characters  and  in  the  very  distinct  venation. 

EUCALANTICA  POLITA  Walsingham. 

Calantica  polita  Walsingham,  Proc.  Zool.  Soc.  Lond.,  1881,  p.  302.— Dyar,  Can. 
Ent.,  XXXII,  1900,  p.  38;  List  N.  A.  Lep.,  No.  5493,  1902. 

Several  specimens  from  Seattle,  Washington,  May  (Kincaid).  Au- 
thentic specimens,  determined  by  Lord  Walsingham  are  in  the  U.  S. 
National  Museum. 

aProo.  Zool.  Soc,  L  n<loii,  1881,  i|>giSaa.byLjOOglC 
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EUCERATIA  Walsingham. 

EUCERATIA  CASTELLA  Walsingham. 

Euceratia  caeieUa  Wausingham,  Proc.  Zool.  Soc.  Lond.,  1881,  p.  311. — Dyab, 
Can.  Ent,  XXXII,  1900,  p.  37;  List  N.  A.  Lep.,  No.  5485,  1902. 

Several  specimens  from  Pullman,  Washington,  and  from  Moscow 
Monntains,  Idaho,  July  (Piper). 

CEROSTOMA  Latreille. 

CEROSTOMA  RADIATELLA  Donovan. 

PhcdoBna  radiateUa  Donovan,  Nat.  Hist.  Brit.  Ins.,  Ill,  1794,  p.  14. 

CeroOoma  radiateUa  Wausingham,  Proc.  Zool.  Soc,  Lond.,  1881,  p.  303;  Insect 

Life,  I,  1889,  p.  287.— Dyak,  List  N.  A.  Lep.,  No.  5500, 1902.— Busck,  Joum. 

N.  Y.  Ent  Soc,  XI,  1903,  p.  50. 
PhiUloptera  ockrella  Chambebs,  Joum.  Cin.  Soc.  Nat  Hist,  II,  1880,  p.  181. 

Two  specimens  from  Kaslo,  British  Columbia  (Cockle).  Doctor 
Dyar  says  that  there  are  no  oaks  in  that  locality.  As  oak  is  the  food 
plant  of  radiatella  this  would  suggest  a  misidentification,  but  I  am  not 
able  to  find  any  diflFerences  from  certain  varieties  of  the  European 
species.  The  explanation  of  the  matter  probably  is  that  the  specimens 
were  not  taken  in  the  immediate  vicinity  of  Kaslo.  They  bear  no 
exact  locality  label.  ^ 

TRACHOMA  %A^allengren. 

TRACHOMA  PALCIFERELLA  Walsingham. 

Cerostamafalciferella  Walsingham,  Proc  Zool.  Soc.  Lond.,  1881,  p.  307. 
Trachoma  falciferdUt  Riley,  Smith,  List  Lep.  Bor.  Am.,  No.  5201,  1891.— Dyar, 

ListN.  A.  Lep.,  No.  5491,  1902.— Busck,  Journ.  N.  Y.  Ent  Soc,  XI,  1903, 

p.  57. 

Specimens  from  Pullman,  Washington  (Piper),  and  from  Kaslo, 
British  Columbia  (Dyar  and  Cockle). 

HARPIPTERYX  HUbner. 

HARPYPTERYX  DENTIFERELLA  Walsingham. 

Cerosloma  denii/erella  Walsingham,  Proc  Zool.  Soc.  Lond.,  1881,  p.  308. 
Peridymaiobius  denttfereUa  Riley,  Smith,  List  Lep.  Bor.  Am.,  No.  5205,  1891. — 

Dyar,  ListN.  A.  Lep.,  No.  5489,  1902. 
HarpypUryx  denH/erella  BvecK,  Journ.  N.  Y.  Ent  Soc,  XI,  1903,  p.  56. 

Kaslo,  British  Columbia,  August  (Dyar),  and  Collins,  Idaho,  July 
(Piper).  These  specimens  are  intermediate  between  the  three  foims 
named  by  Lord  Walsingham  dentiferdla,  caiiariella^  and  frustreUa^ 
and  they  exhibit  considerable  variation.  From  the  material  which  I 
have  examined  it  is  my  opinion  that  the  three  names  represent  merely 
extreme  varieties  of  the  same  species.  Until  the  species  is  bred,  and 
this  opinion  is  confirmed,  it  will,  however,  be  proper  to  retain  all  three 
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PLUTELLA  Schrank. 

PLUTELLA  MACULIPBNNIS  Curtis. 

CerosUyma  malculipennU  Curtis,  Brit.  Ent,  1832,  pi.  ccccxx  (expl.  p.  2). 
PhUeUa  macuiipennis  Walsingham,  Ent  Mo.  Mag.,  XXXIII,  1897,  p.    173.— 

Dyar,  list  N.  A.  Lep.,  No.  5603,  1903.— Bubck,  Proc.  Waah.  Ent  Soc,  V, 

1903,  p.  194. 
PluUUa   crudferarum  Zeller,  Stett  Ent  Ztg.,  IV,  1843,  p.  281.— Chambers, 

Bull.  U.  S.  Geol.  Surv.,  IV.  1878,  p.  161.— Riley,  Smith  List  Lep.  Bor.  Am., 

No.  6187,  1891. 
Cerostoma  hramceUa  Fitch,  Rep.  Nox.  Ina.  N.  Y.,  I,  1866,  p.  170. 
PlxUeUa  limbipmnella  Clemens,  Proc.  Ac.  Nat  8c.  Phila.,  XII,  1860,  p.  6. 
PltUella  moUipedeUa  Clemens,  Proc.  Ac.  Nat  Sc.  Phila.,  XII,  1860,  p.  6. 
PhUeUa  xyloOeUa  Packard,  Rep.  Inj.  Ins.  Mass.,  II,  1872,  p.  11. 
CeroOoma  dubiosella  BEUTENMttLLEU,  Can.  Ent.,  XXI,  1889,  p.  27. 

Many  specimens  from  Kaslo,  British  Columbia  (Dyar  an(f  Cockle), 
and  from  Pullman,  Washington  (Piper). 

PLUTELLA  PORRECTELLA  Linnseus. 

Tinea porrecteUa  Linnjeus,  Syst  Nat,  1768,  p.  640. 

Plutella  vigUcuHella  Clemens,  Proc.  Ac.  Nat  Sc.  Phila.,  1860,  p.  6;  Tin.  N.  Am., 

1872,  p.  90. 
PhUeUa  parrecUOa  Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  161.— Wal- 
^        siNOHAM,  Proc.  Zool.  Soc  Lond.,  1881,  p.  306.— Riley,  Smith  List  Lep.  Bor. 

Am.,  No.  6188,  1891.— Dyar,  List  N.  A.  Lep.,  1903,  No.  6604.— Bubck,  Proc 

Wash.  Ent  Soc,  V,  1903,  p.  194. 

Received  from  Wellington,  British  Columbia  (Bryant). 

PLUTELLA  INTERRUPTA  Walsingham. 

PhUeUa  irUerrupta  Wausingham,  Proc.  Zool.  Soc.  Lond.,  1881,  p.  304. — Dyar, 
List  N.  A.  Lep.  No.  6608,  1902. 

Kaslo,  British  Columbia,  June  (Cockle).  Wellington,  British 
Columbia  (Bryant). 

PLUtELLA  NOTABILIS,  new  species. 

Antennae  black  with  silvery  white  annulations.  Tuft  on  second 
joint  of  labial  palpi  black  on  the  outer  side,  whitish  in  front;  terminal 
joint  white  with  black  tip.  Face  white;  head  golden  straw  colored; 
thorax  white  with  central  black  line  and  black  patagia.  Fore  wings 
white,  strikingly  marked  with  black,  as  follows:  On  the  fold  from 
base  to  basal  third  of  the  wing  is  a  heavy  black  streak;  another  longi- 
tudinal black  streak  in  the  middle  of  the  cell  is  attenuated  toward  base 
and  bends  at  the  end  of  the  cell  downward  in  a  sharp  angle,  reaching 
the  dorsal  edge.  Following  this  streak  is  a  nearly  circular  black  spot, 
and  around  the  apical  edge  is  a  series  of  marginal  black  spots,  four  on 
the  costal  and  seven  or  eight  on  the  dorsal  edge.     Cilia  white  with  a 
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basal  black  line.  Hind  wings  light  fuscous.  Venation  typical.  Abdo- 
men light  fuscous.  Legs  white  sprinkled  with  fuscous.  Expanse, 
19  mm. 

Habitat. — Mount  Rainier,  Washington,  10,000  feet  alt.,  August 
(Piper). 

7yj96.— Cat  No.  7812,  U.  S.  National  Museum. 

A  very  striking  species,  unlike  any  described  American  PluteUa, 

PLUTELLA  POULELLA,  new  8pec>?8. 

AntennsB  light  fuscous.  Labial  palpi  dark  brown  exteriorly, 
ochreous  white  on  the  inner  side;  tuft  not  large.  Face  whitish  in  the 
middle,  brown  along  the  sides.  Top  of  head  with  loose,  erect  scales, 
whitish.  Thorax  and  forewings  light  ochreous  fuscous;  costal  edge 
and  apical  pai-t  with  strong,  golden  reflexions;  below  the  fold  the  wing 
is  whitish  fuscous,  lighter  than  above.  Along  the  fold  from  the  base 
of  the  wing  is  a  dark  brown,  irregular  streak  with  two  short,  pointed 
projections  into  the  light  colored  field  below.  The  entire  wing  is 
sparsely  sprinkled  with  dark  fuscous  scales  which  form  small  and 
ill-defined  dark  spots  on  the  outer  costal  edge  and  at  apex.  Hindwings 
whitish  fuscous,  nearly  transparent  and  with  a  bluish  tinge.  Abdomen 
ochreous  fuscous.  Genitalia  light  ochreous.  Legs  ochreous,  mottled 
with  brown  on  the  outer  surfaces.  Venation  typical.  Alar  expanse, 
24  mm. 

Habitat. — Kaslo,  British  Columbia  (Cockle). 

Type.—CBX.  No.  7883,  U.  S.  National  Museum. 

Very  similar  in  ornamentation  to  P.  maculipennis  Curtis,  but  nearly 
twice  as  large. 

ZELLERIA  Stainton. 

ZELLERIA  GRACILARIELLA,  new  species. 

Both  joints  of  labial  palpi  whitish,  strongly  mottled  with  black  on 
the  outer  side.  Antennae  light  gray  with  narrow  black  annulations. 
Face  reddish  brown;  tuft  on  head  dirty  yellow.  Thorax  and  fore- 
wings  brown,  with  strong  violet  reflexions;  the  fold  more  ochreous. 
Sparsely  and  irregularly  scattered  over  the  wing  are  dark  metallic 
blue  scales,  which  congregate  to  form  a  faint  and  much  interrupted 
longitudinal  streak  under  and  parallel  with  the  fold.  Cilia  bluish 
einerous.  Hind  wings  dark,  shining  bluish  fuscous.  Cilia  stronglj' 
bluish.  Abdomen  above  and  the  inner  side  of  the  legs  silvery  fus- 
cous; underside  of  abdomen  and  the  exposed  parts  of  the  legs  reddish. 
Expanse,  18  mm. 

Habitat. — Kaslo,  British  Columbia. 

Foodplant:  Bibes  laeustre  {DyB,r). 

Type,— Cat.  No.  7813,  U.  S.  National  Museum. 
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The  coloration  of  this  species  is  strikmgly  similar  to  that  of  Orad- 
laria  dongella  Linnaeus,  var.  alnicoleUa  Chambers.''  The  fore  wings 
of  this  and  the  following  species  have  veins  6  and  7  stalked,  one  branch 
going  to  each  side  of  apex;  in  those  European  species  of  ZeUeria, 
which  I  have  been  able  to  examine,  these  two  veins  are  separate 
though  approximate  at  base;  such  is  also  the  case  with  an  American 
species*  on  Celmtrm^  which  I  have  determined  for  Mr.  William 
Kearfott;  but  as  all  the  other  characters  are  typical  I  do  not  think 
this  difference  of  generic  value.  Meyrick  places  this  genus  and  Argy- 
resthia  in  the  Tineidae,  but  in  spite  of  the  tufted  head  they  seem  to 
me  more  nearly  related  to  the  Yponomeutidse^  as  placed  by  Staudinger 
and  Rebel.^  The  old  family,  Argyresthiidse^  should  probably  be 
adopted. 

ZELLERIA  RIBESELLA,  new  species. 

Labial  palpi  yellow,  strongly  mottled  with  black  especially  on  the 
outer  and  under  surface.  Antennae  blackish.  Face  whitish.  Tuft 
on  head  light  greenish  yellow.  Thorax  and  fore  wings  light  greenish 
yellow  with  sparse  black  scales  irregularly  scattered  over  the  wing 
and  congregating  more  densely  into  a  longitudinal  interrupted  streak, 
under  and  parallel  with  the  fold  and  into  another  longitudinal  streak 
before  apex;  basal  half  of  costal  edge  is  also  black.  The  black  is 
really  the  ground  color  of  the  wing,  but  it  is  so  closely  overlaid  with 
the  light  scales  as  to  make  the  wing  decidedly  light  colored.  Cilia 
dark  fuscous.  Hind  wings  dark  fuscous.  Abdomen  blackish,  sprinkled 
on  the  underside  with  yellow.  Legs  dark  fuscous,  sprinkled  on  the 
outer  surfaces  with  yellow. 

Alar  expanse:  19  mm. 

Ilahitat. — Kaslo,  British  Columbia. 

Foodplant:  Rlhes  lucustre. 

Type.— C^t.  No.  7814,  U.  S.  National  Museum. 

Bred  by  Doctor  Dyar  at  the  same  time  and  from  the  same  foodplant 
as  the  foregoing  species  without  differences  in  larv»  being  noted. 
This  would  suggest  that  this  species  might  be  only  a  variety  of  the 
foregoing  and  such  may  ultimately  be  proven,  but  in  the  absence  of 
actual  observation,  the  very  different  coloration  does  not  permit  such 
assumption. 

This  species  has  a  noteworthy  superficial  resemblance  to  OracUam 
elongella  Linnaeus,  var.  shastaeHa  Beutenmuller.*' 

«Seep.  770. 

ft  Since  descril>e(l  as  /seUeria  celaMrusella  Kearfott.  ( Joum.  N.  Y.  Ent  Soc,  XI, 
1903,  p.  150.) 

<^Cat.  r^p.  Eur.,  II,  1901,  p.  134. 
<*See  p.  771. 


Digitized  by  VjOOQIC 


■0. 1S75.        TINEID  MOTHS  FROM  BRITISH  COL  VMBIA—B  USCK,  756 

ARGYRESTHIA  Hubner. 
ARGYRESTHIA  GCBDARTELLA  Linnsus. 

Large  series  from  Wellington,  British  Columbia,  September  (Dyar), 
and  from  Cornwall,  Idaho,  August  (Piper). 

ARGYRESTHIA  PYGM^ELLA  Hubner. 

Many  specimens  from  KasIo,  August  (Dyar  and  Cockle),  and  from 
Bear  Lake  Mountain,  British  Columbia,  July  (Caudell  and  Currie); 
also  specimens  from  Seattle,  Washington,  bred  by  Professor  Kincaid 
from  willow.  This  is  the  first  record  of  the  breeding  of  the  species  in 
this  country,  and  it  verifies  the  determination  of  this  European  species, 
the  food  plant  of  which  has  long  been  known  in  Europe. 

Family  GELECHIID^. 

ARISTOTELIA  HUbner. 

ARISTOTELIA  ROSEOSUFPUSELLA  Clemens. 

Qdechia  roseosuffuseUa  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  XII,  1860,  pp. 

162,  434;  Proc.  Ent.  Soc.  Phila.,  II,  1863,  p.  121;  III,  1864,  p.  508;  Tin.  N. 

Am.,  1872,  pp.  40,  113,  225,  262. —Chambers,  Can.  Ent.,  IV,  1872,  pp.  69, 

148,  169,  193;  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  pp.  125,  141;  Can.  Ent, 

IX,  1877,  p.  14;  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  pp.  110,  146;  Joum.  Qnn. 

Soc.  Nat.  Hist.,  II,  1880,  p.  183.— Murtfeldt,  Can.  Ent,  VI,  1874,  p.  222; 

Bull.  U.  S.  Dept  Agr.,  Div.  Ent.,  1891,  pp.  23,  53.— Riley,  Smith's  List  Lep. 

Bor.  Am.,  No.  5470,  1891. 
Qdechia  romsuffusella  Chambers,  Cinn.  Quart.  Jour.  Sci.,  II,  1875,  p.  290. 
GeUchia  {Ergatis)  roseosuffusdla  Zeller,  Verh.  k.  k.  zool.-bot.  Gesell.  Wien, 

XXIII,  1872,  p.  272.— Walsingham,  Trans.  Am.  Ent  Soc,  X,  1882,  p.  180. 
Qdechia  beUda  Walker,  Cat  Lep.  Ins.  Brit  Mus.,  XXIX,  1864,  p.  595. 
Aristotelia  roseosuffusdla  Walsingham,  Proc.  Zool.  Soc.   Lond.,  1897,  p.  66. — 

DiETZ,  Smith's  List  N.  Jere.  Ins.,  1900,  p.  470.— Busck,  Proc.  U.  S.  Nat 

Mus.,  XXIII,  1900,  p.  226;  Dyar^s  List  N.  A.  I^p.,  No.  5575,  1902;  Proc. 

U.  8.  Nat  Mus.,  XXV,  1903,  p.  796;  Proc.  Wash.  Ent  Soc,  V,  1903,  p.  199. 

Several  specimens  from  Kaslo,  British  Columbia,  July  (Dyar). 

ARISTOTELIA  FUNGIVORELLA  Clemens. 

Gelechia  fungivoreUa  Clemens,  Proc.  Ent  Soc.  Phila.,  Ill,  1864,  p.  507;  N.  Am. 

Tin.,  1872,  p. 261.— Walsh,  Proc.  Ent.  Soc.  Phila.,  VI,  1866, p.  273.— Packard, 

Guide,  1870,  p.   350.— Chambers,   Bull.   U.  S.  Geol.  Surv.,  IV,  1878,  pp. 

112,  143.— Riley,  Smith's  List  Lep.  Bor.  Am.,  1891,  No.  5367. 
Aiisiotdia  fungivordla  Busck,  Dyar's  List  N.  A.   Lep.,  No.  5579,  1903;  Proc. 

U.  S.  Nat  Mus.,  XXV,  1903,  pp.  798,  933;  Proc.  Wash.  Ent  Soc.,  V,  1903, 

p.  219. 

Several  specimens  from  Kaslo,  British  Columbia,  August  (Dyar 
and  C!ockle),  and  from  Pullman,  Washington,  August  (Piper). 
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ARISTOTELIA  RUBIDELLA  Clemens. 

Oelechia  rubidella  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  XII,  1860,  pp.  163, 434; 

Proc.  Ent  Soc.  Phila.,  II,  1863,  p.  121;  Tin.  N.  Am.,  1872,  pp.  40, 115, 225.— 

Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV^  1878,  p.  147.— Riley,  Smith's  List 

Lep.  Bor.  Am.,  No.  5471,  1891. 
Oelechia  rubensella  Chambebs,  Can.  Ent.,  IV,  1872,  p.  193;  Bull.  U.  8.  Geol. 

Surv.,  IV,  1878,  pp.  89, 147.— Murtfeldt,  Can.  Ent,  VI,  1874,  p.  222;  Bull. 

U.  S.  Dept.  Agr.,  Div.  Ent.  No.  23,  1891,  p.  54. 
Oelechia pudUmndella  Chambers,  Can.  Ent,  IX,  1877,  p.  23. 
Oelechia  (Ergalis)  rvhideUa  Walbingham,  Trans.  Am.  Ent  Soc.,  X,  1882,  p.  180. 
Eucatoptus  rubidella  Walsingham,  Proc.  Zool.  Soc.  Lond.,  1897,  p.  70. 
Ariatotelia  rubidella  Dietz,  Smith's  List  N.  Jers.,  1900,  p.  475. — Busck,  Dyar's 

ListN.  A.  Lep.,  No.  5578,  1903;  Proc.  U.  S.  Nat  Mus.,  XXV,  1903,  p.  798; 

Proc.  Wash.  Ent  Soc.,  V,  1903,  p.  199. 

Many  specimens  from  Kaslo^  British  Columbia,  July  (Dyar  and 
Cockle). 

ARISTOTELIA  NATALELLA,  new  species. 

Antennae  light  ocherous,  with  dark  brown  annulations.  Labial  palpi 
light  yellow;  terminal  joint  not  more  than  half  as  long  as  the  second 
joint,  pointed.  Face,  head,  and  thorax  light  yellow;  patagia  darker. 
Fore  wings  rich  saffron  yellow,  lightest  at  base,  gradually  deeper  saf- 
fron toward  apex.  At  apical  third  is  a  hardly  perceptible  light 
ocherous  costal  streak,  and  similar  light,  inconspicuous  dashes  are  found 
along  the  costal  and  dorsal  edge  on  the  apical  third  of  the  wing. 
Around  the  extreme  apical  edge  is  a  prominent  narrow  black  line 
before  the  cilia.  Cilia  yellowish.  Hind  wings  dark  fuscous.  Legs 
yellow;  tarsi  slightly  shaded  with  fuscous.  Venation  typical.  Expanse, 
16-16  mm. 

Hahitat. — Kaslo,  British  Columbia,  July  (Dyar  and  Cockle);  Seattle, 
Washington,  July  (Kincaid). 

Type.—C2Li.  No.  7854,  U.  S.  National  Museum. 

Described  from  a  large  series;  quite  close  to  the  following  species 
and  to  Aristotelia  gilvolineella  Clemens,  but  the  color  is  much  deeper 
than  in  any  of  these  species,  and  A.  natalella  is  at  once  distinguished 
from  both  these  species  by  the  total  absence  of  dark  discal  spots. 

ARISTOTELIA  HARRISONBLLA,  new  species. 

Antennae  yellowish  fuscous,  with  indistinct  darker  annulations. 
Second  joint  of  labial  palpi  ocherous,  mottled  with  black;  terminal 
joint  very  light  yellow,  nearly  white,  with  the  extreme  tip  dark.  Face 
whitish.  Head  and  thorax  light  yellowish.  Fore  wings  dirty  whitish, 
overlaid  with  light  ocherous.  On  the  middle  of  the  fold  is  a  promi- 
nent short  black  streak,  and  at  the  end  of  the  cell  is  a  deep  black  round 
spot.    Around  the  apical  edge  is  a  not  very  conspicuous  dark  line 
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before  the  cilia.  Abdomen  and  legs  ocherous;  anterior  legs  shaded 
with  black.  Hind  wings  light  yellowish  fuscous.  Venation  typical. 
Expanse,  16  mm. 

Ilahitat, — Easlo,  British  Columbia,  July  (Dyarand  Cockle);  Seattle, 
Washington  (Kincaid). 

Type. — Cat.  No.  7855,  U.  S.  National  Museum. 

Described  from  a  large  series;  intermediate  between  the  foregoing 
species  and  Aristotdia  discoiwtdla  Chambers,  but  with  more  slender 
and  more  pointed  fore  wings  than  either.  Easily  distinguished  from 
the  foregoing  species  by  the  dark  spots,  and  from  A.  disconoteUa  by 
its  much  lighter  color. 

GNORIMOSCHEMA  Busck. 
GNORIMOSCHBMA  GALL^SOLIDAGINIS  Riley. 

GeUchia  galla^solidaginis  Rilby,  Mo.  Rep.  Nox.  Ins.,  1, 1869,  p.  173;  II,  1870,  pp.  20, 
132,  134;  Smith's  List  Lep.  Bor.  Am.,  No.  5377, 1891. --Chambers,  Can.  Ent, 
VIII,  1876,  p.  19;  IX,  1877,  p.  14;  Cimi.  Quart  Journ.  Sci.,  II,  1875,  p.  289; 
Bull.  U.S.  Geol.  Surv.,  Ill,  1877,  pp.  128,  141;  IV,  1878,  pp.  115,  143.— 
Kkllicot,  Can.  Ent,  X,  1878,  p.  201.— Dietz,  Smith's  List  Ins.  N.  Jers.,  1900, 
p.  474. 

Gnorimoschema  gaUsesolidaginis  Busck,  Proc.  U.  S.  Nat  Mus.,  XXIII,  1900,  p. 
227;  Dyar's  List  N.  A.  Lep.  No.  6620,  1902;  Proc.  U.  S.  Nat  Mus.,  XXV, 
1903,  p.  824. 

A  bred  series  from  Pullman,  Washington,  August  (Piper). 

GNORIMOSCHEMA  WASHINGTONIELLA,  new  species. 

Antennae  white,  with  brown  annulations.  Labial  palpi  white,  termi- 
nal joint  mottled  with  light  brown.  Face  white.  Head  and  thorax 
light  ocherous;  thorax  with  a  central  white  patch.  Fore  wings  ocher- 
ous white,  finely  mottled  with  black,  each  scale  being  slightly  tipped 
with  black;  at  base  is  an  unmottled  fawn-colored  spot,  followed  by  a 
nearly  pure  white  narrow  oblique  line,  which  is  again  followed  by  an 
obliquely  placed  large  unmottled  fawn-colored  spot  in  the  middle  of 
the  wing,  which  nearly  reaches  the  costal  edge  at  basal  third,  and  which 
gradually  shades  into  the  ground  color  toward  the  costal  edge  farther 
out;  at  apical  third  is  a  large  triangular  ill-defined  fawn-colored  costal 
spot,  and  the  tip  of  the  wing  is  freely  suflFused  with  the  same  color. 
CSlia  white,  strongly  daubed  with  black  scales.  Hind  wings  light 
fuscous.  Legs  whitish,  barred  on  the  outside  with  black;  tarsi  yellow- 
ish.    Oral  parts  and  venation  typical.     Expanse,  19  mm. 

Habitat. — Pullman,  Washington,  August  (Piper). 

Type.— Ciii.  No.  7856,  U.  S.  National  Museum. 

Of  the  same  general  pattern  as  Gnorimoschema  gallse^steriella  Kelli- 
cott,  but  much  smaller  and  more  slender;  easily  recognized  by  its  very 
light  coloration. 
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GNORIMOSCHEMA  RADIATBLLA,  new  species. 

Antennae  curiously  marked;  uniformly  dark  shining  fuscous  above, 
reddish  white  and  black  checkered  below.  Second  joint  of  labial  palpi 
reddish  white,  strongly  barred  with  black  on  the  outside;  terminal  joint 
with  base  and  an  annulus  around  the  middle  black.  Face  irridescent, 
i*eddish  white;  top  of  head  flecked  with  reddish  fuscous.  Thorax  red- 
dish fuscous.  Fore  wings  with  a  nearly  continuous,  narrow  black  lon- 
gitudinal central  line  from  base  to  apex;  costal  part  of  the  wing  above 
this  line  light  whitish  red,  shaded  with  fuscous;  dorsal  part  below  the 
central  black  line  darker  than  costal  half,  reddish,  more  profusely  over- 
laid with  dark  fuscous  and  black  scales.  At  base  is  an  ill-defined,  small, 
unmottled  brick-red  patch.  Cilia  and  hind- wings  light  fuscous;  abdo- 
men, dark  fuscous  above,  under  side  ocherous.  Legs  blackish,  mot- 
tled with  light  red  and  white  scales;  tarsi  black  wit^  tip  of  each  joint 
reddish  white.     Expanse,  16  mm. 

Habitat. — Pullman,  Washington,  August  (Piper). 

Type.— Cat.  No.  7857,  U.  S.  National  Museum. 

Nearest  in  pattern  and  general  appearance  to  GnoHmmchema  ped- 
rnoiitidlu  Chambers,  but  not  really  like  any  described  species  of  that 
genus.  It  reminds  in  coloration  of  certain  varieties  of  Cerostoma  nuUa- 
tella  Donovan. 

GNORIMOSCHEMA  SPLENDORIFERELLA,  new  species. 

Antennse  dark  fuscous,  faintly  annulated  with  white.  Labial  palpi 
light  yellow;  second  joint  slightly  mottled  with  red  on  the  outside; 
terminal  joint  with  a  blackish  annulation  at  base  and  another  before 
the  tip.  Face  light  yellow;  head  darker  reddish  yellow.  Thorax 
deep  bluish  black.  Forewings  shining,  intense  purplish  red;  a  narrow 
costal  margin  and  the  apical  part  of  the  wing  mottled  with  white  and 
bluish  black  scales;  a  basal  subcostal  longitudinal  streak,  and  an  ill- 
detined  dorsal  and  a  costal  spot  at  the  beginning  of  the  cilia  yellow. 
Cilia  white,  dotted  with  black.  Abdomen  dark  fuscous  with  the  ends 
of  the  joints  silvery  white.  Legs  dark  fuscous,  barred  with  white. 
Expanse,  16  mm. 

Habitat. — Pullman,  Washington,  July  (Piper). 

Type. — Cat.  No.  7858,  U.  S.  National  Museum. 

This  beautiful  species  can  only  be  compared  with  the  quite  closely 
allied  Gnorimoschema  'mphirinella  Chambers,  which  has  the  same 
intense  red  color.  The  present  species,  however,  is  larger,  and  lacks 
the  black  longitudinal  streaks  found  in  saphirinella;  the  dark  thorax 
and  the  lack  of  brown  spots  on  and  near  the  fold  also  separate  it  from 
this  species. 
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GELECHIA  Hubner. 
GELECHIA  MANDELLA,  new  species. 

Antennae  purplish  black  checkered  with  roseate  white.  Second 
joint  of  labial  palpi  dark  purplish  brown  on  the  exterior  side,  whitish 
on  the  interior  side;  brush  well  developed;  teiminal  joint  purplish 
black.  Face  white.  Head  and  thorax  dark  purplish  brown.  Fore 
wings  dark  purplish  fuscous  sprinkled  with  black  and  white  scales. 
There  are  two  indistinct  black  discal  spots,  one  shortly  before  and  the 
other  at  the  end  of  the  cell.  A  very  faint,  thin,  outwardly  sharply 
angulated  white  fascia  crosses  the  wing  at  apical  third,  and  there  are  a 
few  white  scales  before  the  apex.  In  some  specimens  the  fascia  is 
hardly  perceptible.  The  entire  edge  of  the  wing,  but  more  especially 
the  apical  part,  is  suffused  with  light  rose-colored  scales.  Cilia  roseate 
fuscous.  Hind  wings  broader  than  the  fore  wings,  dark  fuscous. 
Abdomen  dark  fuscous  above;  roseate  silvery  on  the  under  side. 
Legs  dark  fuscous,  sprinkled  with  roseate  and  silvery  scales  except 
on  the  tarsi  which  are  dark.     Expanse,  17-18  mm. 

UahUat. — Kaslo,  British  Columbia,  August  (Dyar). 

Type.—Qi9X.  No.  7859,  U.  S.  National  Museum. 

Nearest  to  Gdechia  rihesdla  Chambers,  and  much  like  this  species 
in  size,  form,  and  general  coloration,  with  the  same  roseate  tinge  on 
the  fore  wings,  but  without  the  striking  white  markings  of  that  species. 

GELECHIA  MEDIOFUSCELLA  Clemens. 

QekchUi  mediofuwxUa  Clemens,  Ptoc.  Ent.  Soc.  Phil.,  II,  1863,  pp.  11,  121;  Tin. 

N.  Am.,  1872,  pp.  218,  224. —Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878, 

p.  144.— BcscK,  Dyar*8  List  N.  A.  Lep.,  No.  5764,  1902;  Proc.  U.  S.  Nat. 

Mus,,  XXV,  1903,  p.  885. 
Gdechia  vageUa  Walker,  Cat.  Lep.   Het.  Brit.   Mus.,  XXIX,  1864,  p.   596.— 

Walsinqham,  Trans.  Am.  Ent.  Soc.  Phila.,  X,  1882,  p.  178.— Riley,  Smith's 

List.  Lep.  Bor.  Am.,  No.  5506,  1891. 
Depressariafuscoochrella  Chambers,  Can.  Ent.,  IV,  1872,  pp.  106,  129, 147,  148. 
GeleckiafuscoochrellaCHAUBiiBs,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  143. 
Gdechia  [LUa]  liturosella  Zeller,  Verh.  k.  k.  zool.-bot.  (resell.  AVien,  XXIII, 

1873,  p.  265.— Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  144. 

Specimens  from  Seattle,  Washington  (Kincaid). 

GELECHIA  MONELLA,  new  species. 

AntennsB  dark  fuscous  checkered  with  white.  Tuft  on  second  joint 
of  labial  palpi  large,  projecting,  approaching  the  genus  Yjhsolophns  in 
form;  basal  half  deep  black,  outer  half  white;  terminal  joint  blackish. 
Face  and  head  whitish,  mottled  with  fuscous.  Thorax  and  fore  wings 
light  fuscous  irregularly  mottled  with  black,  white,  and  gmy  scales; 
costal  edge  somewhat  lighter  than  the  rest  of  the  wing.  In  the  center 
of  the  wing  is  a  row  of  three  more  or  less  pronounced  longitudinal 
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blackish  streaks,  one  beginning  at  the  base  of  the  wing,  the  next  on 
the  outer  part  of  the  cell,  and  the  third  at  the  end  of  and  outside  the 
cell.  These  dark  streaks  are,  howevef,  not  very  constant,  and  in  some 
specimens  only  the  middle  one  is  at  all  prominent.  Around  the  apical 
edge  is  a  row  of  ill-defined  dark  spots,  with  the  intervals  bluish  white, 
and  the  entire  insect  has  a  faint  violet  or  roseate  tinge.  Fore  wings 
narrow  elongate,  pointed,  termen  very  oblique.  Hind  wings  some- 
what broader  than  the  fore  wings,  light  fuscous.  Venation  typical 
Legs  and  underside  of  the  body  bluish  white,  strongly  overlaid  with 
dark  fuscous.    Expanse,  18  nmi. 

Habitat. — Kaslo,  British  Columbia,  August  (Dyar). 

Type.—Q9i.t.  No.  7860,  U.  S.  National  Museum. 

This  species  resembles  in  a  general  way,  and  especially  in  the  form 
of  the  palpi,  Gdechia  anardeUa  Chambers,  but  the  coloration  of  the 
palpi  and  the  more  varied  wing  pattern  separates  it  easily  from  that 
species;  in  coloration  it  comes  near  Gdechia  dyarieUa  Busck. 

GELECHIA  CEANOTHIELLA,  new  species. 

Antennae  dark  fuscous.  Labial  palpi  dark  blackish  brown,  the  tenni- 
nal  joint  and  the  interior  side  of  the  second  joint  sparsely  mottled  with 
yellowish  white;  underside  of  brush  yellowish.  Face  yellowish.  Head, 
thorax,  and  anterior  wings  dark  purplish  brown;  on  the  middle  of  the 
fold  is  a  small  j'ellow  streak,  followed  by  blackish  scales;  obliquely 
above  this  in  the  cell  is  a  blackish  dot  partly  surrounded  by  yellow 
scales  and  at  the  end  of  the  cell  is  another  similar  spot  At  apical 
third  is  a  small  yellow  costal  streak  and  around  apical  edge  is  a  more 
or  less  complete  series  of  small  yellow  dots.  Cilia  dark  fuscous.  Hind 
wings  dark  fuscous.  Abdomen  yellowish  fuscous  above,  especially  on 
basal  joints;  dark  fuscous  below,  on  the  underside.  Legs  yellowish, 
shaded  with  fuscous.     Alar  expanse,  19  nmi.     Foodplant,  Ceofwthm. 

Habitat. — Kaslo,  British  Columbia  (Dyar). 

Type.—(2fii.  No.  7873,  U.  S.  National  Museum. 

Very  close  to  Gelechia  trialbanuicuUUa  Chambers,  with  the  same 
ground  color  and  wing  pattern;  the  dark  labial  palpi,  however,  are  an 
easy  mark  of  distinction. 

ANACAMPSIS  Curtis. 
ANACAMPSIS  FRAGARIELLA,  new  species. 

Antennae  light  brown,  barred  with  black.  Basal  part  of  second  joint 
of  labial  palpi  light  brown;  apical  part  whitish;  terminal  joint  much 
longer  than  second  joint,  whitish,  vrith  a  narrow  brown  longitudinal 
line  in  front  from  base  to  tip.  Face  fawn  colored;  head  and  thorax 
brown.  Fore  wings  light  whitish  brown,  the  color  somewhat  deeper 
toward  the  tip  than  at  the  base;  at  apical  third  is  a  broad,  ill-defined, 
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darker,  mahogany-brown  fascia.  Cilia  brown,  hind  wings  and  cilia 
dark  fascoos.  Body  and  legs  brown.  Generic  characters  typical. 
Expanse,  16  mm. 

Food  plant:  Strawberry  {Fragarid), 

Habitat. — Pullman,  Washington,  July  (Piper). 

7yjt>^.— Cat.  No.  7861,  U.  S.  National  Museum. 

The  coloration  does  not  admit  the  confounding  of  this  species  with 
any  described  American  species;  in  this  it  is  very  close  (though  lighter 
brown)  to  the  European  species  Anacampsis  su^sequdla  Hubner,  the 
larva  of  which,  however,  feeds  on  Prunvs  8pin<mis  [Heinemann],  and 
from  which  it  is  at  once  distinguished  by  the  total  absence  of  white  at 
the  apical  third  of  the  fore  wing. 

ANACAMPSIS  NIVEOPULVELLA  Chambers. 

Odechia  niveoptdvella  Chambers,  Can.  Ent.,  VII,  1875,  p.  210;  Bull.  U.  S.  Geol. 

Surv.,  IV,  1878,  p.  145. 
Anaoampsis  niveoptdvella  Busck,  Dyar'a  List.  N.  A.  Lep.,  No.  5704,  1902;  Proc. 

U.  S.  Nat  Mu8.,  XXV,  1903,  p.  847. 

Three  specimens,  bred  by  Doctor  Dyar,  at  Kaslo,  British  Columbia, 
from  wUlow.  Food  plant  not  hitherto  known.  In  my  Revision  of 
American  Gelechiidae,*  I  suggested  that  this  species  might  prove  an 
extreme  variety  of  Anacainpds  innocueUa  Zeller,  corresponding  to 
similar  variations  of  the  European  Armcamjpsis  popvldla  Clerck. 
Since  then  1  have  seen  several  additional  specimens,  all  from  the 
Northwest,  and  the  constancy  of  the  marking,  together  with  the  knowl- 
edge of  the  different  food  plants,  has  convinced  me  that  the  species  is 
certainly  distinct. 

TRICHOTAPHE  Clemens. 

TRICHOTAPHE  SIMPLICIELLA,  new  species. 

Antennae  dark  fuscous.  Labial  palpi  light  ocherous.  Face  light 
ocherous.  Head  and  thorax  fuscous;  patagia  light  ocherous.  Fore 
wings  divided  in  two  nearly  equal  longitudinal  parts,  the  costal  part 
light  ocherous  and  the  dorsal  somewhat  larger  part,  dark  fuscous;  the 
dividing  line  is  sharp  and  nearly  straight  from  base  of  wing  to  apex, 
but  the  fuscous  part  is  slightly  overlaid  with  ocherous  in  the  apical 
third,  except  along  termen,  where  the  dark  color  is  rather  emphasized 
before  the  cilia.  At  the  end  of  the  cell  is  a  very  light  ocherous  round 
dot  Cilia  whitish  fuscous.  Hind  wings  light  fuscous.  Abdomen 
dark  fuscous.  Legs  yellow,  tarsi  suffused  with  black  except  at  the 
tips  of  the  joints.  Oral  parts  and  venation  typical  of  the  genus. 
Expanse,  18  mm. 

Habitat. — Pullman,  Washington,  August  (Piper). 

Type.—Q,9X.  No.  7863,  U.  S.  National  Museum. 

«Proc.  U.  8.  Nat.  Mus.,  XXV,  1903,  p.  847. 
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Nearest  Trichotaph^  serrativltella  Zeller,  but  larger  and  not  nearly 
so  dark  in  the  dorsal  part  of  the  wing;  at  once  distinguished  from  that 
species  by  the  light  discal  spot  at  the  end  of  the  cell,  and  by  the 
straight — not  serrate — dividing  line  between  the  dorsal  and  the  costal 
part. 

TRICHOTAPHB  LBUCONOTBLLA,  new  species. 

Antennae  dark  fuscous.  Labial  palpi  lacking  in  the  type  before  me, 
but  will  undoubtedly  be  found  to  be  ocherous,  as  in  the  allied  species. 
Face  whitish.  Head  and  thorax  dark  purplish  brown.  Fore  wings 
dark  purplish  brown,  nearly  black,  shining.  At  the  end  of  the  cell  is 
a  conspicuous  canary  yellow,  somewhat  elongated,  spot,  and  at  apical 
third  is  a  hardly  appreciable  triangular  light-brown  costal  spot. 
Cilia  dark  fuscous.  Hind-wings  dark  fuscous.  Venation  typical. 
Fxpanse,  17  nmi. 

Habitat. — Pullman,  Washington  (Piper). 

ry/>^.— Cat.  No.  7864,  U.  S.  National  Museum. 

Very  close  to  Trichotaphejunciddla  Clemens,  but  hardly  as  dark,  and 
with  the  second  discal  spot  pronounced,  pure  yellow,  not  ocellate  and 
obscure  as  in  juncidella. 

I  have  in  former  years  determined  this  species  for  several  corres- 
pondents as  ''near  or  equal"  T.  juneiddla  Clemens,  but  have  no 
doubt  now  that  it  is  a  distinct  species. 

TRICHOTAPHE  TRIMACULELLA  Chambers. 

Gelechta  trimaculella  Chambkrh,  Can.   Ent,  III,  1874,  p.  238;  Bull.  U.  S.  GwL 

Siirv.,  IV,  1878,  p.  147. 
Trichotaphe  trimaculella  Busck,  Dyar's  List  N.  A.  Lep.,  No.  5669,  1902;   Proa 

U.  S.  Nat.  Mu8.,  XXV,  1903,  p.  914. 

Specimens  from  Kaslo,  British  Columbia  (Dyar),  and  from  Pullman, 
Washington,  August  (Piper). 

GLYPHIDOCERA  Walsingham. 
GLYPHIDOC^RA  SEPTENTRIONELLA,  new  species. 

Antenn83  yellowish  fuscous;  in  the  male  not  quite  as  specialized  as 
in  the  other  described  species  of  this  genus,  the  notch  being  simple, 
not  roundly  excavated.  Labial  palpi  normal  for  the  genus,  long, 
recurved,  compressed,  sharp  edged;  terminal  joint  pointed;  yellowish 
fuscous,  sparsely  sprinkled  with  black  scales.  Face  and  head  yellow- 
ishi  Thorax  and  fore  wings  yellowish  fuscous,  evenly  sprinkled  with 
black  scales.  A  very  faint  blackish  round  spot  on  the  basal  part  of 
the  cell;  a  similar  one  somewhat  more  pronounced  on  the  middle 
of  the  cell,  and  a  double  one  at  the  end  of  the  cell.  In  flown  speci- 
mens all  of  these  spots  are  diflScult  to  detect.  Cilia  yellowish.  Hind 
wings   yellowish  fuscous.     Venation    typical.     Abdomen    yellowish 
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fuscous;  anal  appendages  yellow.  Male  genitalia  large,  but  not  so 
specialized  as  in  Olyphidocera  sequejndvella^  Chambers.  Legs  yel- 
lowish, sprinkled  with  fuscous.     Expanse,  18-19  mm. 

Habitat. — ^Kaslo,  British  Columbia,  July  (Dyar). 

T}fpe. — Cat.  No.  7866,  U.  S.  National  Museum. 

Very  close  to  Glyphidocera  aequepvlvella  Chambers,  but  fore  wings 
ure  more  slender  and  more  mottled  with  black.  The  less  specialized 
nale  antenna  separates  it  at  once.  The  identical  peculiar  venation  of 
ht  two  species  as  well  as  the  same  general  habitus  shows  that  this 
lifference  in  antennae  is  not  of  generic  value. 

Fanuly  OECOPHORIDiE. 

DEPRESSARIA  Haworth. 

DEPRBSSARIA  UMBRATICOSTELLA  Walsingham. 

Ikpre99aria  umbraUcogteUa  Walsingham,  Proc.  Zool.  Soc  Lond.,  1881,  p.  318. — 
BuBCK,  Proc.  U.  S.  Nat  Mus.,  XXIV,  1902,  p.  736.— Dyab,  List  N.  A.  Lep., 
No.  5855,  1902. 

Specimens  from  Pullman,  Washington,  March  (Piper). 

DEPRESSARIA  ARGILLACEA  Walsingham. 

Depremaria  argiUacea  Walsingham,  Proc.  Zool.  Soc  Lond.,  1881,  p.  313. — BuscK, 
Proc  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  738.— Dyar,  List  N.  A.  Lep.,  No. 
5860,  1902. 

Kaslo,  British  Columbia  (Dyar  and  Cockle);  Revelstoke,  British 
Colombia  (Dyar). 

DEPRESSARIA  KLAMATHIANA  Walsingham. 

Ikpresaaria  MamaShicana  Walsingham,  Proc  Zool.  Soc  Lond.,  1881,'  p.  314. — 
BuscK,  Proc  U.  S.  Nat  Mus.,  XXIV,  1902,  p.  740.— Dyar,  List  N.  A.  Lep., 
No.  5868,  1902. 

Several  specimens  from  Easlo,  British  Columbia  (Dyar  and  Cockle). 

DEPRESSARIA  ROSACILIELLA,  new  species. 

Dtpremaria  cUieUa  Walbingham,  Proc  Zool.  Soc,  Lond.,  1881,  p.  316. — Busck, 
Proc  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  739.— I>yab,  List  N.  A.  Lep.,  No. 
5863,1902. 

Not  Depressaria  cUieUa  Stainton,  Cat.  Brit  Ins.  Tin.,  1849,  p.  17. — Staudinger 
and  Rebel,  Cat.  Lep.  Eor.,  II,  No.  3234,  1901. 

Labial  palpi  red,  mottled  with  black,  terminal  joint  with  base  and 
an  annulos  before  the  tip  black.  Antennas  reddish  fuscous  with  nar- 
row black  annulations;  face  whitish;  head  and  thorax  ocherous,  spotted 
with  red.  Ground  color  of  fore  wings  ocherous;  base  unmottled,  rest 
of  wing  heavnly  suffused  with  red;  three  discal  spots  in  one  line  black 
with  white  center,  a  fourth  obliquely  above  and  before  the  first  of 
these  black  with  a  few  white  scales  posteriorly.     Black  mottling 
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along  the  costal  edge,  and  a  row  of  short,  black  lines  around  apical 
edge  before  the  cilia;  cilia  reddish.  Hind  wings  light  fuscous  with 
reddish  cilia.     Expanse  24  mm. 

Type.— Ca,t,  No.  7815,  U.  S.  National  Museum. 

This  is  the  species  collected  by  Lord  Walsingham  in  Oregon  in 
1872  and  identified  by  him  as  the  European  Depressaria  cilieUa  Stain- 
ton.  One  of  his  original  specimens  is  now  before  me.  With  the 
additional  and  fresher  material  on  hand  it  is  very  plain  that  it  is  dis- 
tinct from  the  European  species,  as  I  had  suspected  before;  romcilidla 
is  more  narrow-winged  and  has  a  conspicuous  row  of  black  lines 
around  the  apical  edge,  wanting  in  cilidla^  the  red  color  is  also  more 
dull  than  in  the  European  species,  and  the  discal  spots  not  nearly  as 
white  as  in  that  species,  the  black  part  predominating.  Besides  the 
specimen  from  Camp  Watsia,  Oregon,  April,  1872,  from  Lord  Wal- 
singham, 1  have  before  me  specimens  from  Kaslo,  British  Columbia 
(Dyar  and  Cockle),  and  from  Pullman,  Washington  (Piper). 

DEPRESSARIA   NUBIFERELLA   Walsingham. 

Depresmria  nubifereUa  Walsingham,  Proc.  Zool.  Soc.  Lond.,  1881,  p.  316.— 
BuscK,  Proc.  U.  S.  Nat  Mus.,  XXIV,  1900,  p.  745.— Dyar,  List  N.  A.  L^, 
No.  5881.  1902. 

Two  specimens  from  Pullman,  Washington,  July  (Piper). 

DEPRESSARIA  CAN  ELLA,  new  species. 

Labial  palpi  white,  mottled  with  light  brown.  Antennae  uniformJy 
dark  fuscous.  Face  white.  Head  light  brown.  Thorax  pure  white. 
Fore  wings  white,  with  black,  brown,  and  fuscous  markings;  basal 
third  nearly,  unmottled,  with  only  a  small  dark-brown  spot  at  base  of 
costa  and  a  few  fuscous  scales  forming  an  inconspicuous  streak  per- 
pendicular on  the  dorsal  edge  near  the  base.  This  basal  white  part 
extends  farther  out  on  the  dorsal  than  on  the  costal  edge.  The  rest  of 
the  wing  is  suffused  with  darker  scales.  The  darkest  region  is  found 
on  the  costal  half  of  the  middle  part  of  the  wing,  next  to  the  white 
basal  area,  and  from  this  dark  center  the  wing  gradually  becomes 
lighter  toward  the  apex  and  dorsal  edge.  In  the  middle  of  the  cell  is 
a  small  black  spot,  and  another  still  smaller  is  found  obliquely  above 
and  before  it.  They  are  followed  exteriorly  by  a  few  scattered  brown 
scales.  The  outer  costal  edge  is  spotted  with  black  and  brown  scales, 
and  around  the  apical  edge  is  a  series  of  black  scales  before  the  cilia; 
cilia  gray.  Hind  wings  light  fuscous;  cilia  whitish.  Legs  white, 
strongl}'  mottled  with  dark  fuscous.     Expanse,  20  mm. 

Ildbitat, — Pullman,  Washington,  September  (Piper). 

Type.— Cat  No.  7817,  U.  S.  National  Museum. 

This  species  can  not  be  confounded  with  any  described  American 
species  of  De^r/'a^mria  and  is  at  once  recognized  by  the  pure  white 
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thorax  and  anterior  part  of  fore  wings.  It  is  nearest  the  European 
and  Siberian  Depreasaria  alstrmmeriana  Clerck,  but  the  dark  head, 
mottled  palpi,  and  shaded  apical  part  of  fore  wmgs  easily  separates  it 
from  this  species. 

DEPRESSARIA  PALLIDELLA,  new  species. 

Antennse  dark  fuscous.  Labial  palpi  light  yellow;  second  joint 
externally  mottled  with  black;  terminal  joint  with  a  narrow  annulation 
near  base  and  one  above  the  middle  black.  Face  light  yellow.  Head 
and  thorax  yellow  slightly  sprinkled  with  black.  Fore  wings  light 
straw  yellow,  a  shade  darker  at  base  than  toward  apex;  beyond  the 
unmottled  basal  patch  is  a  narrow  transverse  area  mottled  with  black, 
which  is  perpendicular  on  the  dorsal  edge  and  does  not  reach  the 
costal  edge.  Extreme  base  of  costa  black.  First  discal  spot  small 
oblong  black;  obliquely  above  and  before  it  is  another  small  black 
spot;  second  discal  spot  at  the  end  of  the  cell  also  black  and  small, 
though  somewhat  larger  than  the  first.  Between  and  above  these 
spots  is  a  slightly  dark-shaded  area.  Along  the  costal  and  apical  edge 
is  a  series  of  short  black  lines  reaching  to  tornus.  Cilia  light  yellow.  . 
Veins  2  and  3  stalked. 

Hind  wings  light  yellowish;  cilia  whitish;  along  the  apical  edge  is  a 
series  of  short  black  lines.  Abdomen  yellowish  fuscous.  Legs  yel- 
lowish.    Expanse  19  mm. 

Habitdt. — Kaslo,  British  C!olumbia  (Dyar  and  Cockle). 

Type.—C^t.  No.  7818,  U.  S.  National  Museum. 

Nearest  to  Depressaria  senedonella  Busck,  but  more  narrow  winged 
and  much  lighter  in  color. 

DEPRESSARIA  ALIBNELLA,  new  species. 

Depressaria  emerilellaWAUsiUQnAMf  Proc.  Zool.  Soc.  Lond.,  1881,  p.  381. — Riley, 
Smith's  List  Lep.  Bor.  Am.,  No.  5261,  1891.— Bust  k,  Proc.  U.  S.  Nat.  Mus., 
XXIV,  1902,  p.  746.— Dyar,  List  N.  A.  Lep.,  No.  5884,  1902. 

Not  Depressaria  emeritella  Stainton,  Staudinger  and  Rebel,  Cat.  Lep.  Eur.,  II, 
No.  3283,  1901. 

This  is  the  species  determined  by  Lord  Walsingham  as  the  Euro- 
pean Depressaria  emeritdla.  While  revising  the  American  species  of 
Depressaria^^  I  expressed  in  a  letter  to  Lord  Walsingham,  my  suspicion 
that  some  of  the  American  species  identified  by  him  as  European  spe- 
cies were  in  reality  distinct,  and  his  lordship  kindly  sent  me  one  of 
his  original  specimens  from  Rogue  River,  Oregon.  1  have  now  before 
me  additional  material,  and  there  is  no  doubt  but  that  the  American 
form  is  distinct,  though  very  close  to  errteritella  Stainton.  It  belongs 
to  the  same  group,  with  veins  2  and  3  in  fore  wing  separate,  but  it  is 
smaller,  more  dull  brown,  and  at  once  separated  from  emeritell<i  by  the 

«Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  pp.  731-749. 

Digitized  by  LjOOQIC 


766  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  voi^xxm 

total  absence  of  the  angulated,  whitish  fascia,  found  in  the  European 
species.     Expanse,  18  mm. 

Type.—CAt  No.  7816,  U.  S.  National  Museum. 

The  species  was  taken  at  Kaslo,  British  Columbia,  by  Doctor  Dyar. 

In  this  connection  I  would  say  that  the  American  species  identified 
b}'  Lord  Walsingham  as  the  European  Depressaria  applana  Fabricius 
is  not  this  species,  and  should  be  known  under  the  original  American 
name  clemensella  Chambers. 

ETHMIA  HUbner. 

ETHMIA  MONTICOLA  Walsingham. 

Psecadia  monticola  Walsingham,  Proc.  25ool.  Soc.  Lond.,  1880,  p.  87. 
Ethmia  monticola  Dyar,  Joum.  N.  Y.  Ent.  Soc.,  X,  1902,  p.  203;  List  N.  A.  Lep., 
No.  5905,  1902. 

One  perfect  specimen  of  this  species,  which  I  have  not  before 
known  except  from  description  and  figure,  was  collected  at  Pullman, 
Washington,  by  Mr.  C.  V.  Piper. 

BORKHAUSENIA  HUbner. 

BORKHAUSENIA  PSEUDOSPRETBLLA  Stainton. 

Oecophora  pseudospreUlla  Stainton,  Cat.  Brit.  Ins.  Tin.,  1849,  p.  14. — Walsing- 
ham, Ins.  Life,  I,  1888,  p.  149.— Dyar,  List  N.  A.  Lep.,  No.  5926,  1902. 
Borkhausenia psmdospretella  Busck,  Proc.  Wash.  Ent  Soc,  V,  1903,  p.  218. 

Several  specimens  from  Kaslo,  British  Colmnbia,  August  (Cockle); 
Victoria,  British  Columbia,  September  (Dyar);  Seattle,  Washington, 
September  (Piper);  Chehalis,  Washington  (Kincaid). 

BORKHAUSENIA  BORKHAUSENII  ZeUer. 

Oecophora  borkhausenii  Zeller,  Isis,  1839,  p.  192;  Verh.  k.  k.  zool.-bot.  Glesell. 

AVien,  XXIII,  1873,  p.  290.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5561. 

1891.— Dyar,  List  N.  A.  Lep.,  No.  5922,  1902. 
Oecophora  boreaseUay  Chambers  Can.  Ent,  V,  1873,  p.  189;  Cinn.  Quart.  Journ. 

Sci.,  II,  1875,  pp.  114,  292;  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  pp.  129,  141; 

IV,  1878,  p.  159.— Dyar,  List  N.  A.  Lep.,  No.  5921,  1902. 
Borkhausenia  horkliausenii  Busck,  Proc.  Wash.  Ent.  Soc.,  V,  1903,  p.  218. 

Two  specimens  from  Kaslo,  British  Columbia,  July  (Dyar). 

BORKHAUSENIA  COLORADELLA  Walsingham. 

Oecophora  coloradella  Walsingham,  Ins.  Life,  I,  1888,  p.  148. — Rilby,  Smith's 
List  Lep.  Bor.  Am.,  No.  5552,  1891.— Dyar,  List  N.  A.  Lep.,  No.  5923, 1902. 

Three  specimens  from  Kaslo,  British  Columbia,  August  (Cockle); 
also  from  Moscow  Mountains,  Idaho  (Piper). 
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BORKHAUSENIA  DIMIDIELLA  Walsinghaxn. 

Oecopfwra  dimididla  Walsingham,  Ins.  Life,  1, 1888,  p.  148. — Riley,  Smith's  List 
Lep.  Bor.  Am.,  No.  5554,  1891.— Dyab,  List  N.  A.  Lep.,  No.  5925,  1902. 

One  specimen  from  Kaslo,  British  Columbia,  June  (Cockle). 

ENDROSIS  Hubner. 
ENDROSIS  LACTEELLA  SchififermaUer. 

Etidtom  lacleeUa  SchipfbrmOllbb,  Staodinger  and  Rebel,  Cat.  Lep.  Eur.,  II, 

1901,  p.  163.— Dyar,  List.  N.  A.  Lep.,  No.  6170,  1902. 
Endrosis  kenmcoUdla  Clemens,  Proc.  Acad.  Nat  Sc.,  Phila.,  1860,  p.  165;  Tin. 

N.  A.,  1872,  p.  119. 
Endrogis  feneHrella  (Scopoli)  Chambers,  Cin.  Quart.  Joum.  8c.,  II,  1875,  p.  244; 

Bull.  U.  8.  Geol.  8urv.,  IV,  1878,  p.  140. 

Many  specimens  from  Easlo,  British  Columbia,  June  (Dyar  and 
Cockle);  Corvallis,  Oregon,  November  (Cordley);  Pullman,  Washing- 
ton, June  (Piper),  and  Seattle,  Washington  (Johnson). 

Family  ELACHISTID^. 

AA/'ALSHIA  Clemens. 

WALSHIA  AMORPHELLA  Clemens. 

WaJshia  amorphella  Clemens,  Proc.  Ent.  8oc.  Phila.,  II,  1864,  p.  419;  Tin.  N.  Am., 
1872,  p.  241.— Riley,  Rep.  Ins.  Mo.,  II,  1869,  p.  132;  Proc.  Wash.  Ent.  8oc.,  I, 
1886,  p.  30.— Dyak,  List.  N.  A.  Lep.,  No.  6179,  1902.— Busqk,  Proc.  Wash. 
Ent.  8oc.,  V,  1903,  p.  203. 

Lavema  miscecahndla  Chambebs,  Can.  Ent.,  YII,  1875,  p.  34. 

Lavema  miscecolorelia  Chambebs,  Can.  Ent,  VII,  1875,  p.  51;  Bull.  U.  S.  Geol. 
Surv.,  Ill,  1877,  p.  144;  IV,  1878,  p.  152. 

Many  specimens  from  Pullman,  Washington,  July  and  August 
(Piper),  and  from  Kaslo,  British  Columbia,  August  (Dyar). 

MOMPH  a'  Hubner. 
MOMPHA  GRANDISELLA  Chambers. 

Lavema  grandisella  Chambebs,  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  296;  Bull. 

U.  8.  Geol    Surv.,  Ill,  1877,  p.  144;  IV,  1878,  p.  152.— Riley,  Smith  List 

Lep.  Bor.  Am.,  No.  5730,  1891.— Dyab,  List.  N.  A.  Lep.,  No.  6180. 
Leucophryne  tricrigtateUa  Chambebs,  Can.  Ent.,  VII,  1875,  p.  211;  Bull.  U.  8. 

Geol.  Surv.,  IV,  1878,  p.  152.— Riley,  8mithList  Lep.  Bor.  Am.,  No.  5739, 

1891.— Dyab,  List  N.  A.  Lep.,  No.  6171,  1902. 

Kaslo,  British  Columbia,  July  (Dyar).  Chambers'  type  of  Lavema 
grandisella  (erroneously  labeled  by  himself,  La/vema  nuignatdla)^  is 
in  the  Museum  of  Comparative  Zoology,  Cambridge,  Massachusetts, 
where  I  have  also  examined  the  type  of  Leucophryne  trioristatdla;  the 
two  are  identical.     The  two  names  were  published  in  the  same  year. 
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but  it  appears  that  the  name  grcmdiseUa  has  priority,  and  the  species 
must  be  known  under  that  name. 

There  is  no  justification  for  the  genus  Leuoophryne;  the  species 
agrees  in  every  character  with  the  genus  Mompka. 

MOMPHA  DECORELLA  Stephens. 
Mompha  decoreUu  Stephens,  Dyar's  Cat.  N.  A.  Lep.,  No.  6155,  1902. 

What  is  undoubtedly  this  species  was  bred  in  large  numbers  from 
galls  on  the  stems  of  Epilobmm  at  Raslo,  British  Columbia,  by 
Doctor  Dyar. 

Another  large  series  of  this  species  is  in  U.  S.  National  Muaeuni) 
bred  in  the  Department  of  Agriculture  from  similar  galls  on  Epilo- 
hium  received  from  Mr.  J.  G.  Barlow,  Cadet,  Missouri,  and  from 
Doctor  Fletcher,  Ottawa,  Canada. 

SCYTHRIS  Hubner. 
SCYTHRIS  MAONATELLA,  new  species. 

Antennse  dark  bronzy  fuscous.  Labial  palpi  dark  bronzy  fuscous; 
extreme  base  of  second  joint  somewhat  lighter.  Head,  thorax,  and 
fore  wings  dark  bronzy  fuscous;  fore  wings  sparsely  suffused  with 
white  scales,  scattered  irregularly  over  the  wing,  and  producing  an 
irromted  appearance;  these  white  scales  are  rather  more  frequent  on 
the  base  of  the  fold  and  on  the  apical  part  of  the  wing;  at  the  end  of 
the  cell  is  a  small  round  black  spot.  Cilia  light  bronzy  brown.  The 
wings  are  very  elongate,  narrow  and  pointed,  slightly  caudate.  Vena- 
tion typical  of  the  genus;  11  veins;  8  absent;  6  and  7  stalked;  7  to 
costa;  1  h  simple  at  base.  Hindwings  nearly  as  broad  as  forewings, 
dark  fuscous,  cilia  light  brown;  8  veins;  all  separate.  Abdomen  dark 
fuscous;  male  genitalia  very  large,  yellowish;  uncus  and  claspers 
equally  long.  Legs  dark  bronzy  fuscous,  irrorated  with  white  scales; 
tuft  on  posterior  tibiae  yellowish.  Alar  expanse,  22  mm.  Foodplant, 
Epilohium, 

Habitat, — Kaslo,  British  Columbia  (Dyar). 

Typc—Q^i.  No.  7884,  U.  S.  National  Museum. 

COSMOPTERYX  Hubner. 
COSMOPTERYX   VILLELLA,  new  species. 

Antennae,  dark  purplish  brown,  with  the  seven  last  joints  silvery 
white.  Labial  palpi  silvery  fuscous.  Head  and  thorax,  dark  purplish 
brown,  nearly  black.  Forewings,  dark  purplish  brown,  with  silvery 
and  bluish  reflections;  basal  part  of  fold,  golden;  at  the  middle  of  the 
wing  below  costa  is  a  bluish  metallic  spot  of  raised  scales;  slightly  an- 
teriorly on  the  fold  is  a  similar  spot  of  raised  scales  and  within  the 
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margin  at  tornus  is  a  third  such  spot.  Between  these  three  spots  and 
produced  toward  apex  above  the  last  of  them  is  a  large,  irregular, 
golden-orange  spot,  not  reaching  either  edge  of  the  wing.  Just  before 
apex  are  a  few  bluish,  metallic  scales  on  the  dorsal  edge.  Cilia,  dark 
fuscous.  Hindwings,  dark,  shining  fuscous.  Abdomen,  bluish  black. 
Legs,  dark  purplish  brown,  barred  with  silvery  white.  Expanse,  10,5 
mm. 

Habitat. — Seattle,  Washington,  June  (Kincaid). 

7j(p^.— Cat.  No.  7866,  U.  S.  National  Museimi. 

UiJike  any  described  American  form,  with  the  usual  transverse 
golden  fascia  replaced  by  the  central  longitudinal  golden  spot. 

I  hope  shortly  to  be  able  to  finish  a  revision  of  the  American  species 
of  this  genus  which  has  long  been  in  manuscript.  In  the  meanwhile 
it  ¥dll  be  well  to  call  attention  to  the  fact  that  the  species  described  by 
BeutenmuUer  from  Florida  as  C.floridandla  and  redescribed  from  there 
by  the  writer  as  C,  nigrapunctella  as  mentioned  before^  is  the  same 
species  which  Lord  Walsingham  had  already  described  as  Cosmopteryx 
femalddla^  as  the  type  of  this  species  in  Professor  Fernald's  collection 
proves.  This  species  seems  to  occur  all  along  the  eastern  States;  I 
have  taken  it  in  the  District  of  Columbia  and  have  received  it  from 
Dr.  William  Dietz,  collected  at  Hazleton,  Pennsylvania. 

COPTODISCA  AA/'alsingham. 
COPTODISCA  ARBUTIBLLA,  new  species. 

Antennae  dark  fuscous.  Labial  palpi  lead  colored.  Face  silvery 
white.  Head,  thoi-ax,  and  basal  half  of  forewings  dark  leaden  gray 
with  a  metallic  luster.  Apical  half  of  forewings  brilliant  golden  with 
a  large  triangular  silvery  costal  spot  at  apical  third,  edged  with  black 
and  a  similar  silvery  spot  slightly  anteriorly  on  the  dorsal  edge; 
extreme  apical  patch  velvety  black,  preceded  by  a  small  longitudinal 
silvery  dash,  and  with  a  silvery  spot  edging  it  below.  Cilia  whitish 
with  an  apical  black  pencil,  and  with  a  perpendicular  black  streak  in 
the  costal  part.  Hindwings  shining  dark  fuscous.  Abdomen  dark 
fuscous  above,  silvery  white  below.  Legs  dark  fuscous.  Expanse: 
5-5.4  mm. 

Foodplant:  Arlmttis  menzieai. 

HahitaL — Seattle,  Washington,  May  (Kincaid  and  Meary). 

7i(p^.— Cat.  No.  7867,  U.  S.  National  Museum. 

The  species  was  bred  from  the  same  leaves  as  Marmara  arbutielXaJ^ 
Busck,  received  in  May,  1898,  from  Mr.  E.  S.  Meary,  Seattle,  Wash- 
bgton. 

a  Jonm.  N.  Y.  Ent.  Soc.,  X,  1902,  p.  98.  2>8ee  p.  772. 
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The  mine  is  the  usual  Coptodisca  mine,  a  short  serpentine  an< 
blotch  mine,  on  the  upper  side  of  the  leaf,  ending  in  an  oval  cleaj 
blotch  (3.5  by  2.5  mm.),  the  sides  of  which  the  larva  cuts  out  anc 
makes  into  a  flat  case,  which  falls  to  the  ground  or  is  fastened  witi 
silken  threads  to  the  twig.  Between  30  and  40  mines  were  found  ic 
a  single  leaf,  and  the  numerous  perforations  added  considerably  tc 
the  disfiguration  of  the  leaves. 

The  species  ia  hardly  distinguishable  from  Chptotriche  ^pl^end^nn- 
ferella  Clemens,  though  somewhat  larger  and  differing  slightly  ip 
wing  pattern.  The  darker  head  and  the  pronounced  black  pencil  in 
the  white  apical  cilia  are  the  best  marks  of  recognition,  but  careful 
examination  would  have  to  be  made  in  order  to  separate  material  not 
bred,  as  is  the  case  with  the  other  species  of  the  genus.  They  may 
eventually  all  prove  to  be  merely  phytophagic  varieties  of  one  species, 
though  1  believe  I  can  distinguish  between  the  described  species  when 
fresh-bred  material  is  at  hand. 

Family  TINEIDiE. 

LITHOCOLLETIS  Hubner. 

LITHOCOLLETIS  POPULIELLA  Chambers. 

LithocoUetis  populiella  Chambers,  Bull  U.  S.  Geol.  Surv.,  IV,  1878,  p.  101.— Dtab, 
List  N.  A.  Lep.,  No.  6331,  1902. 

A  large  series  of  this  species  bred  from  small  tentif orm  mines  oo 
the  underside  of  the  leaves  of  Popvlus  tremuloides  by  Doctor  Dyar  at 
Kaslo,  British  Columbia. 

GRACILARIA  Haworth. 
GRACILARIA  ELONGELLA  Linnieus. 

The  extreme  variability  of  this  species  is  well  known  and  has  beeo 
embarrassing  to  several  lepidopterists  before  now.  So  eminent  a  spe- 
cialist as  Stainton  described  as  new  his  GradlaTia  incon$tans^^  gi^i? 
figures  of  seven  different  wing  patterns,  all  of  which  he  ultimately 
realized  belonged  to  elon^ella^  and  that  though  he  well  knew  this 
species  and  immediately  after*  treats  of  its  variability. 

I  have  long  had  in  manuscript  a  revision  of  the  American  spedes  of 
Gracilarla  of  all  of  the  described  species  of  which  I  have  authentic 
specimens,  but  1  have  delayed  its  publication  mainly  on  account  of  the 
uncertainties  about  this  species  until  such  a  time  when  more  ample 
and  bred  material  would  come  to  hand.  I  confess  that  while  revising 
this  genus  I  had  no  thought  of  regarding  as  the  same  species  any  of 
the  following  decidedl}^  different  looking  insects:  the  uniformly  ml- 

«Tran8.  Ent.  Soc.  Loml.,  1,  1851,  p.  125.  &Idem.,  p.  127. 
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dish  brown  alnwoleUa  Chambers;  the  blood  red  and  yellow  sangaineUa 
Beutenmuller;  the  brick  red ^ZcA<9^Ztij  Chambers;  the  fuscous y^^^c^ocA- 
rdla  Beutenmuller;  the  brown,  yellow,  and  black  mottled  nlgrUtrigellu 
Beutenmuller,  with  its  variety  ruptostrigeUa  Beutenmuller;  the  pepper 
and  salt-colored  alnivoreUa  Chambers,  and  the  greenish-white  black 
dotted  shastaeUa  Beutenmuller.  In  fact,  I  will  candidly  admit  that  I 
had  made  an  elaborate  table  whereby  to  distinguish  these  supposed 
species. 

Now,  however,  I  have  before  me  a  large  series  bred  by  Doctor  Dyar 
during  two  weeks  of  July  from  similarly  rolled  leaves  on  alder  at 
Kaslo,  British  Columbia,  and  it  includes  specimens  which  can  not  be 
distinguished  from  the  extremes  of  the  foregoing  series.  There  is  the 
deep  reddish  brown  unicolored  form  described  as  alnicoleUa  which . 
Chambers  bred  from  alder  in  Colorado,  and  there  is  the  light  greenish 
form  represented  by  BeutenmuUer's  type  of  shxtstadLa  in  U.  S.  National 
Museum,  as  well  as  intervening  varieties. 

In  view  of  this  there  can  not  be  much  doubt  but  that  all  of  these 
names  represent  merely  varieties  of  the  same  species. 

GRACILARIA  STIOMATELLA  Fabricius. 

One  specimen  bred  from  aspen  by  Doctor  Dyar  at  Kaslo,  British 
Columbia,  July  26,  which  can  not  be  distinguished  from  the  common 
eastern  form  described  by  Chambers  as  Gracilaria  purjniridla. 
There  can  hardly  be  any  doubt  about  the  identity  of  this  species  with 
the  European:  stigmateUa  Fabricius. 

GRACILARIA  MURTFELDTELLA,  new  species. 

Labial  palpi  saflfron  yellow  on  the  inner  side  and  toward  base 
lighter.  Maxillary  palpi  dark  saffron  yellow.  Antennae  straw-yellow 
without  any  color  annulations.  Face  saffron  yellow  with  a  central 
streak  of  light  canary -yellow.  Head  light  canary-yellow  with  collar 
of  deep  saffron  yellow.  Thorax  canary -yellow  with  patagia  darker. 
Forewings  light  canary -yellow  with  base  of  costa  and  costal  part  of 
apical  half  brilliant  deep  saffron  yellow;  a  line  of  the  dark  yellow 
along  the  dorsal  apical  edge  before  the  cilia.  Apical  cilia  saffron  yel- 
low; dorsal  cilia  lighter  yellow.  Hindwings  dark  fuscous;  cilia  yel- 
lowish. Abdomen  yellowish  fuscous.  Legs  dark  brown;  tarsi 
whitish;  hind  tibia  smooth.     Expanse  20  mm. 

ndbitai, — Kirkwood,  Missouri,  June  (Miss  Murtfeldt):  Pullman, 
Washington,  August.     (Piper.) 

Type.—OsX.  No.  7869,  U.  S.  National  Museum. 

This  is  by  far  the  largest  and  stoutest  Gradlaria  described  from 
this  country  and  I  am  unacquainted  with  any  European  species  as 
large.    In  coloration  it  comes  neai*est  Gradlaria  elongella  variety 
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sanguindla  Beiitenmuller,''  but  it  is  a  much  more  robust  insect  and 
has  none  of  the  deep  red  color  found  in  sanx/umella, 

I  have  long  possessed  the  type  of  this  striking  species  as  a  unique, 
kindly  given  me  by  Miss  Mary  Murtfeldt  on  a  visit  to  her  home,  and 
I  take  pleasure  in  naming  it  in  her  honor.  I  was  much  pleased  to  see 
another  perfect  specimen  from  such  a  different  locality  aa  Washington 
in  Mr.  Piper's  collection. 

MARMARA  Clemens. 
MARMARA  ARBUTIELLA,  new  species. 

Antennae  dark  shining  brown.  *  Labial  palpi  blackish  brown,  ter- 
minal joint  with  tip  and  an  annulation  around  the  middle  silvery- 
white.  Maxillary  palpi  brown  mottled  with  silver.  Lower  part  of 
face  silvery  white.  Head  dark,  blackish  brown.  Thorax  dark  brown. 
Forewings  shining,  dark  blackish  brown  with  silvery  white  markings, 
consisting  of  a  straight-edged  perpendicular  silvery  white  fascia  at 
basal  third ;  another  on  the  middle  of  the  wing  slightly  oblique  and 
attenuated  centrally;  a  large  triangular  silvery  white  costal  spot  at 
apicai  third  and  a  smaller  one  opposite  on  the  dorsal  edge;  a  small 
white  costal  spot  just  before  apex.  Apical  cilia  white,  dorsal  cilia 
dark  brown.  Hindwings  dark  brown.  Abdomen  fuscous,  annulated 
with  silvery  white.  Underside  of  body  silvery  white.  Legs  black 
with  broad  silvery  white  annulations.  Venation  typical.  Expanse: 
6-7  mm. 

Foodplant:  Arbutus  meriziesL 

Habitat, — Seattle,  Washington,  May  (Kincaid  and  Meary). 

Typc—i^^i,  No.  7S0S,  U.  S.  National  Museum. 

This  species  was  bred  in  May,  1898,  from  material  received  at  U.  S. 
Department  of  Agriculture  from  Mr.  E.  S.  Meary,  Seattle,  Washing- 
ton, who  wrote  that  the  ornamental  arbutus  trees  were  made  unsightly 
by  the  work  of  this  insect  in  the  two-year-old  leaves.  This  was  very 
apparent  from  the  appeamnce  of  the  leaves  submitted,  which  were 
crossed  and  recrossed  by  the  yellow  and  white  mine,  so  that  more  than 
half  of  the  upper  surface  was  discolored.  The  moth  lays  its  ^^%  on 
the  undei*side  of  the  leaf  and  the  young  larva  eats  its  waj'^  through 
the  leaf  at  once  and  makes  a  very  long  (10-20  inch)  irregular,  wind- 
ing, serpentine  mine  just  under  the  upper  epidermis. 

The  mine  is  silvery  white,  and  very  narrow  in  its  early  course,  which 
is  presumably  made  in  the  autumn  of  the  year;  in  its  later  (spring) 
course  it  widens  out  (2-5  mm.),  and  appears  golden  yellow  when 
deserted.     Several  mines  were  found  on  each  'of  the  leaves  received. 

When  full-grown  the  larva  sheds  its  skin  in  the  end  of  the  mine  and 
escapes  through  a  curved  slit  in  the  epidermis.     No  observations  were 

«Seep.  770. 
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made  on  the  larva  or  the  cocoon,  but  the  cast  skins  found  in  the  mine 
are  identical  with  those  of  Marmara  salictella  ClemenH^  and  there  is  no 
doubt  whatever  but  that  the  larva  while  in  the  mine  is  flat,  strongly 
sepnented  and  legless,  and  that  it,  after  casting  its  last  skin  in  the 
mine,  assumes  a  cylindrical  form  with  well-developed  legs  and  pro- 
lejfs,  and  spins  its  cocoon  in  some  convenient  corner,  presumably  with 
the  same  strange  globules  for  ornamentation  as  M.  salicteUa, 

The  species  is  very  close  to  M,  salictella  but  larger,  and  distinguished 
by  the  dark  head. 

From  the  same  leaves  which  contained  the  mines  of  this  insect  was 
bred  Captodisca  arbutidkt  Busck  (see  p.  769). 

Bred  specimens  were  received  also  from  Professor  Kincaid. 

LYONETIA  Hubner. 

LYONETIA  SPECULELLA  Clemens. 

Lyonenita  speculella  Clemens,  Proc.  Ent.  Soc.  Phila.,  1, 1861,  p.  134;  Tin.  N.  Am., 
1872,  p.  184.— Dyar,  List  N.  Am.  Lep.,  No.  6418, 1902.— Busck,  Proc.  Wash. 
Ent  Soc.,  V,  1903,  p.  209. 
IMhocolUHs  nidijicmisella  Packard,  Guide,  1869,  p.  354. — Dyar,  List  N.  Am. 

Lep.,  No.  6417,  1902. 
LycnHia  apicistrigella  CnAMBBBBj  Cinn.  Quart.  Joum.  Sci.,  II,  1875,  p.  105. — Dyar, 

List.  N.  Am.  Lep.,  No.  6414,  1902. 
Ijyonetia  gradleUa  Chambers,  Can.  Ent,  VIII,  1876,  p.  34. — Dyar,  List  N.  Am. 
Lep.,  No.  6415,  1902. 
A. large  well-preserved  series  bred  at  Kaslo,  British  Columbia,  by 
Doctor   Dyar  from    Ceanothns^  Prunns^  and  Betvla;  also  captured 
specimens  from  same  locality  (Cockle). 

As  already  realized  from  the  examination  of  the  types  and  descrip- 
tions all  the  above  names  are  synonymous.  With  the  present  excellent 
and  abundiint  bred  material  (nearly  150  specimens)  this  contention  is 
amply  verified.  The  series  comprises  every  variation  from  specimens 
with  the  pure  silvery  white  ground  color  to  specimens  with  this  color 
thickly  overlaid  with  dark  scales.  Similar  variation  is  foimd  in  the 
European  species  of  the  genus. 

LYONETIA  SALICIELLA,  new  species. 

Antennse  greenish  fuscous.  Labial  palpi  and  face  white,  with  a 
greenish  tinge.  Tuft  on  head  dark,  consisting  of  black,  white,  and 
fuscous  scales.  Eye  caps  and  thorax  light  golden  green.  Forewings 
golden  green  with  a  few  irregularly  scattered  black  dots,  and  with  a 
silvery- white  longitudinal  streak  in  the  middle  of  the  wing  from  base 
to  apex.  Apical  part  of  the  wing  and  cilia  white,  with  a  round  black 
apical  spot  and  black  apical  pencil,  and  with  three  costal  and  two 
dorsal  black  perpendicular  dashes  in  the  cilia.  Underside  of  body 
silvery  white.     Legs  silvery  white,  except  the  hind  tibiae,  which  are 
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golden  green  on  the  exterior  side,  and  the  tarsi,  which  are  silvery 
fuscous  with  tip  of  each  joint  white.  Alar  expanse,  14  mm.  Food- 
plant,  Salix. 

Ilahitat. — Kaslo,  British  Columbia  (Dyar). 

Type.-^^X..  No.  7874,  U.  S.  National  Museum. 

Very  distinct  from  the  other  described  species,  and  at  once 
recognized  by  its  larger  size  and  the  peculiar  wing  ornamentation. 

LEUCOPTERA  Hubner. 
LEUCOPTERA  PACHYSTIMELLA,  new  species. 

Labial  palpi  obsolete.  Antennae  dark  shining  fuscous,  except  the 
eyecaps,  which  are  silvery  white.  Central  part  of  the  top  of  the  head 
tufted.  Face,  head,  and  thorax  silvery  white.  Forewings  silvery 
white;  at  apical  third  is  an  outwardly  oblique  golden  costal  streak 
margined  with  black  on  both  sides.  A  little  farther  out  on  the  wing 
is  another  similar  costal  streak.  Three  costal  and  two  dorsal  apical 
black  streaks  in  the  white  cilia  converge  toward  the  same  point  in 
the  extreme  tip  of  the  wing;  at  tornus  is  a  large  conspicuous  metallic 
spot  of  raised  lead-colored  scales,  surrounded  by  black  scales  and  pre- 
ceded by  a  golden  streak.  Cilia  and  hindwing  silvery  white.  Under- 
side of  wings  dark  fuscous.  Abdomen  and  legs  silvery  white.  Alar 
expanse,  8  mm.     Food  plant,  Pachystima  myrsinitea. 

Ildbitat. — Kaslo,  British  Columbia  (Dyar). 

Type. — Cat.  No.  7875,  U.  S.  National  Museum. 

PHYLLOCNISTIS  Zellep. 

PHYLLOCNISTIS  POPULIELLA  Chambers. 

PhyUocniMh  popuUella  Chambers,  Cinn.  Quart  Joum.  ScL,  II,  1875,  pp.  106, 303.— 
BuscK,  Proc.  U.  S.  Nat  Mus.,  XXIII,  1900,  p.  252.~Dyab,  List  N.  Am. 
Lep.,  No.  6420,  1902. 

Two  specimens  bred  from  aspen  at  Kaslo,  British  Columbia  (Dyar). 

BRACKENRIDGIA  Busck. 
BRACKENRIDGIA  ACERIPOLIELLA  Fitch. 

Omix  a^erifoUdla  Fircii,  Rep.  Ins.  N.  Y.,  I,  1854,  p.  269. 

Inciirvaria  acerifoViHla  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila,,  1860,  p.  5;  l\n. 
N.  Am.,  1872,  p.  90.— Walsingham,  Ins.  Life,  I,  1888,  p.  147.— Roby, 
Smithes  List  Lep.  Bor.  Am.,  No.  5116,  1891.— Dyar,  List  N.  A.  Lep.,  Na 
6477,  1902. 

Tinea  ir'uMhi  CnAMBEBs,  Can.  Ent,  V,  1873,  p.  86. 

Inrurvnrin  irUldla  Chambers,  Bull.  V.  S.  Geol.  Surv.,  FV,  1878,  p.  151. 

Rrackenrhhj'ui  (faTifoliella  BrscK,  Proc.  Wash.  Ent.  Soc.,  V,  1903,  p.  192. 

Several  specimens  from  Kaslo,  British  Colmnbia,  Julj^  (Dyar  and 
Cockle). 
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INCURVARIA  Haworth. 

INCURVARIA  ^NESCENS  Walsingham. 

Incurvaria  wnetcens  Walsingham,  Ins.  Life,  I,  1888,  p.  147. — Riley,  Smith's  List. 
Lep.  Bor.  Am.,  No.  5117,  1891.— Dyar,  List  N.  A.  Lep.,  No.  6478,  1902.— 
Bu8CK,  Proc  Wash.  Ent  Sec.,  V,  1903,  p.  192. 

Kaslo,  British  Columbia  (Cockle),  and  Pullman,  Washington,  May 
(Piper). 

INCURVARIA  PIPERELLA,  new  species. 

Antennee  blackish,  with  short  white  pubescence.  Labial  and  maxillary 
palpi  white.  Face,  head,  and  thorax  dirty  white.  Fore  wings  dull 
white  sprinkled  with  small  black  spots;  the  largest  of  these  is  at  apical 
third  just  below  costal  edge;  two  smaller  ones  are  found  anteriorly  to 
this  spot  just  below  the  costal  edge;  one  dot  is  on  the  middle  of  the 
cell  and  another  at  the  end  of  the  cell;  one  is  above  and  between  these 
latter;  and  the  dorsal  part  of  the  wing  contains  several  small  black 
dots.  Shortly  below  apex  are  three  very  small  black  dots  in  a  per- 
pendicular row.  Cilia  white.  Hind  wings  dark  fuscous.  Abdomen 
dark  fuscous.  Legs  white,  sprinkled  with  fuscous.  Under  side  of  the 
wings  dark  fuscous.     Expanse,  19-20  mm. 

Habitat, — ^Pullman,  Washington  (Piper). 

Typ^.— Cat.  No.  7870,  U.  S.  National  Museum. 

In  coloration  this  species  is  very  similar  to  Grey  a  punotiferdla 
Walsingham,"  and  it  may  easily  be  confounded  with  that  species.  The 
fore  wings,  however,  are  dull  white,  not  shining  as  in  Walsingham's 
species,  and  have  all  veins  present. 

MONOPIS  HUbner. 

MONOPIS   BIPLAVIMACULELLA  Clemens. 

T\nea  biftavimaculella  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1859,  p.  257;  Tin. 
N.  Am.,  1872,  pp.  60,  237.— Zeller,  Verh.  k.  k.  zool.-bot  Gesell.  Wien, 
XXni,  1873,  p.  220.— Walsingham,  Trans.  Am.  Ent.  Soc.,  X,  1882,  p.  170.— 
Dyar,  List  N.  A.  Lep.,  No.  6495, 1902. 

Tinea  imigmseUa  Walker,  Cat  Brit  Mus.,  XXVIII,  1863,  p.  471. 

Manopis  HflavimacuUUa  Busck,  Proc.  Wash.  Ent  Soc.,  V,  1903,  p.  184. 

This  seems  to  be  the  representative  species  of  this  group  from  this 
region.  It  was  received  in  large  series  from  all  collectors.  Boislo, 
British  Columbia  (Dyar  and  Cockle);  Seattle,  Washington  (Kincaid, 
Piper,  and  Johnson). 

This  species,  as  well  as  aurosufusdJu  Chambers,  and  dorsistrigeUa 
Clemens,*  which  are  all  placed  in  the  genus  Tinea  in  Dyar's  List, 
should  be  transferred  to  Monopk,  Species  of  this  genus  are  easily 
recognized  by  the  naked  depression  in  the  disk  of  the  fore  wings. 


a  Dyar's  List  N.  A.  Lep.,  No.  6483,  1902. 
ft  Idem,  Nos.  6493  and  6502,  1902. 
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TINEOLA  Heppich-Schaeffep. 
TINEOLA  BISELLIELLA  Hummel. 

Tinea  biseUidla  Hummel,  Ess.  Ent,  HI,  1829,  p.  13.— Packard,  Am.  Nat,  I, 
1867,  p.  423.— Zeller,  Verh.  k.  k.  zool.-bot.  Gesell.  Wien,  XXIH,  1873, 
p.  223.— Riley,  Smithes  List  Lep.  Bor.  Am.,  No.  5081,  1891. 

Tineola  biselliella  Fernald,  Can.  Ent.,  XIV,  1882,  p.  169.— Dyar,  List  N.  A. 
Lep.,  No.  6487,  1902. 

Several  examples  from  E^aslo,  British  Colmnbia  (Cockle  and  Dyar), 
and  from  Pullman,  Washington  (Piper). 

These  latter  are  labeled  "in  specimen  of  Acridium  amefticanay 
Presumably  a  cabinet  specimen.  I  have  repeatedly  been  somewhat 
troubled  by  this  habit  of  the  insect,  which  must  be  classed  among 
those  dangerous  to  entomological  collections. 

TINEA  AUROPULVELLA  Chambers. 

Tinm  auroptUvella  Chambers,  Can.  Ent.,  V,  1873,  p.  90;  VII,  1875,  p.  125; 
VIII,  1876,  p.  19;  Bull.  U.  8.  Geol.  Surv.,  IV,  1878,  p.  163.— Riley,  Smith's 
List  Lep.  Bor.  Am.,  No.  5075  (part),  1891.— Dyar,  List  N.  A.  Lep.,  No. 
6491  (part),  1902. 

KasIo,  British  Columbia,  July  (Dyar). 

This  species,  which  has  been  placed  as  a  synonym  of  Tinea  acapno- 
peimdla  Clemens  since  the  time  of  Riley's  List,  is  decidedly  distinct 
from  that  species,  as  the  types  in  the  U.  S.  National  Museum  prove. 

These  types  I  obtained  some  years  ago  from  Laval  Univeraity, 
Quebec,  through  the  kindness  of  Rev.  C.  E.  Dionne. 

TINEA  OREGONELLA  Busck. 

Tinea  oreganeUa  Busck,  Joum.  N.  Y.  Ent.  Soc.,  VIII,  1900,  p.  246.— Dyar, 
List  N.  A.  Lep.,  No.  6518,  1902. 

A  few  examples  from  Pullman,  Washington  (Piper). 

TINEA  LEUCOCAPITELLA,  new  species. 

Antennae  dark  purplish  brown.  Labial  palpi  with  second  joint 
dark  brown  and  terminal  joint  yellow.  Maxillary  palpi  blackish. 
Face  and  head  light  yellow.  Thorax  and  fore  wings  dark  purplish 
brown  with  a  small  yellow  spot  on  the  fold  and  one  at  the  end  of  the 
cell,  the  former  preceded  by  black  scales,  the  latter  with  a  round 
blackish  spot  edging  it  below.  Anterior  legs  black;  the  other  legs 
yellowish,  sprinkled  with  fuscous.  Venation  and  oral  characters 
typical.     Expanse,  28  mm. 

Ilahitat. — Pullman,  Washington,  July  (Piper). 

7y7?(^.— Cat.  No.  7871,  U.  S.  National  Museum. 

This  striking  species  has  the  identical  color  of  wings  and  head  as 
Tinea  croceoverticella  Chambers,^  which,  however,  has  not  the  same 

aDyar's  list  N.  A.  Lep.,  No.  6500,  1902. 
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wing  marking.     The  size  at  once  distinguishes  the  present  species,  as 
it  has  more  than  twice  the  alar  expanse. 

From  the  description  of  Tinea  niveocapitella  Chambers  it  is  evident 
that  it  must  be  a  nearly  related  species.  I  am  unacquainted  with  it 
except  from  the  description,  and  can  not  determine  the  present  form 
as  Chambers's  species,  because  the  description  of  the  wing  markings 
does  not  fully  agree  with  my  specimen  and  especially  as  Chambers's 
species  has  only  an  expanse  of  7  lines  =  15-16  mm. 

TINEA  FUSCIPUNCTELLA  Haworth. 

Tinm  fuscipuncteUa  Hawobth,  Lep.  Brit.,  1829,  p.  562. — Walsingham,  Trans. 

Am.  Ent.  Soc.,  1882,  p.  171.— Riley,  Smith's  List  Lep.  Bor.  Am.,  No.  5089, 

1891.— Dyar,  List  N.  A.  Lep.,  No.  6503, 1902.— Busck,  Proc.  Wash.  Ent.  Soc., 

V,  1903,  p.  185. 
Tinea  nubUipennella  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  1859,  p.  257;  Tin.  N. 

Am.,  1872,  p.  58. 
Oecophorafri^idella  Packard,  Proc.  Boet.  Soc.  Nat.  Hist.,  XI,  1867,  p.  61. 
Tinea  spreUUa  (Stainton)  Zsller  Verh.  k.  k.  zool.-bot.  Gesell.  Wien,  1873,  p. 

222. 

Many  specimens  from  Kitslo,  British  Columbia  (Dyar  and  Cocke), 
and  from  Pullman,  Washington  (Piper). 

I  have  examined  Packard's  types  of  Oecoplwra  frigldella^  now  in 
the  Museum  of  Comparative  Zoology  in  Cambridge.  There  is  no 
doubt  about  their  identity  with  this  species,  as  determined  by  Lord 
Walsingham  with  some  hesitation. 

TINEA  PELLIONELLA  Linnaeus. 

Tinea  peUioneUa  Ltxn^us,  Syst.  Nat.,  1758,  p.  536.— Walsingham,  Trans.  Am. 
Ent.  Soc.,  X,  1882,  p.  170.— Riley,  Smithes  List  Lep.  Bor.  Am.,  No.  5105, 
1891.— Febnald,  Can.  Ent.,  XIV,  1882,  p.  169.— Dyak,  List.  N.  A.  Lep., 
No.  6520,  1902. 

Tinea  griseeUa  Chambehs,  Can.  Ent.,  V,  1873,  p.  88. 

Several  examples.     Kaslo,  British  Columbia  (Dyar). 

ADELA  Latpeille. 

ADELA  SEPTENTRIONELLA   Walsingham. 

Adela  septentrionella  Waminqham,  Proc.  Zool.  Soc.  Lond.,  1880,  p.  79. — Dyar, 
List  N.  A.  Lep.,  No.  6559,  1902. 

Seattle,  Washington,  June  (Kincaid). 

SCARDIA  Treitschke. 
SCARDIA  BURKERELLA,  new  species. 

Antennee  black,  each  joint  narrowly  tipped  with  yellow.     Labial 
palpi  yellowish  white;  exterior  side  of  the  second  joint  and  tuft  and  a 
spot  at  base  of  the  terminal  joint  black.    Maxillary  palpi  small,  simple, 
Proc.  N.  M.  vol.  xxvii — 03 54  ^ 
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yellow.  Head  and  thorax  dirty  yellowish  white;  pata^a  blackish. 
Fore  wings  showing  yellowish  white,  with  golden  and  bluish  reflec- 
tions, and  marked  with  blackish  brown.  At  the  base  of  costa  is 
a  large  oblique  irregular  blackish  spot  extending  along  the  b««e 
of  the  fold,  but  not  reaching  the  dorsal  edge.  On  the  middle  of 
the  costal  edge  is  a  large  quadrangular  dark  brown  spot;  another 
smaller  quadrangular  blackish  spot  is  found  at  the  beginning  of  the 
costal  cilia,  but  only  touching  the  costal  edge  by  a  corner;  between 
and  below  these  two  spots  is  a  more  or  less  diflFused  blackish  spot  con- 
necting the  lower  comers  of  these.  On  the  middle  of  the  dorsal  edge 
is  a  similar  angulated  but  somewhat  diffused  spot,  and  along  the 
entire  edge  of  the  wing  are  smaller  blackish  brown  dots.  Outside  of 
these  markings  the  wing  is  sparsely  mottled  with  blackish  scales. 
Cilia  golden  white.  Hind  wings  light  fuscous.  Abdomen  yellowish 
fuscous.  Legs  yellowish  white,  mottled  and  barred  with  dark  brown. 
Expanse,  28  mm. 

Habitat. — Hoquiam,  Washington  (Burke). 

Type,—C9Li.  No.  7872,  U.  S.  National  Museum. 
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THE   LEPIDOPTERA   OF    THE    KOOTENAI    DISTRICT  OF 
BRITISH  COLUMBIA. 


By  Harrison  G.  Dyar. 

Custodian  of  Lepidoptera, 


The  Kootenai  district  of  British  Columbia  occupies  the  southeastern 
comer  of  the  province,  immediately  north  of  the  western  part  of 
Montana,  Idaho,  and  the  eastern  end  of  Washington.  It  covers  the 
headwaters  of  the  Columbia  River,  which  here  makes  a  great  bend 
around  the  Purcell  Range  to  the  north,  while  the  Kootenai  River, 
starting  at  the  same  point,  makes  a  similar  bend  to  the  south  into 
Montana  and  Idaho  and  returns  to  join  the  Columbia  to  the  west. 
The  country  thus  inclosed  is  practically  a  solid  mass  of  mountains. 
Several  closely  parallel  ranges,  the  Rocky  Mountains,  Purcell  Range, 
and  Selkirks,  traverse  it  from  north  to  south,  so  that  from  an  elevation 
nothing  can  be  seen  in  all  directions  but  a  mass  of  mountain  peaks.. 
None  of  these  are  of  great  height,  but  average  6,000  to  10,000  feet. 
The  narrow  valleys  are  filled  by  long  lakes,  widenings  or  branches  of 
the  Columbia  or  Kootenai  rivers.  The  surface  of  the  country  is, 
therefore,  steep  and  rugged  and  is  well  forested  with  coniferous  trees. 
This  forest  has  not  been  impaired  to  a  perceptible  extent  by  civiliza- 
tion, though  large  areas  are  periodically  burned  over.  The  resulting 
waste  is  gradually  covered  with  a  growth  of  small  deciduous  trees  and 
bushes.  The  small  town  of  Kaslo  on  Kootenai  Lake  is  in  the  heart 
of  this  district,  and  at  that  point  the  principal  collections  of  Lepidop- 
tera have  been  made.  Three  months  were  spent  here  in  collecting 
during  the  summer  of  1903.  I  was  assisted  by  Mr.  A.  N.  Caudell  and 
Mr.  R.  P.  Currie,  as  well  as  by  the  experience  of  Mr.  J.  W.  Cockle, 
who  has  been  long  a  resident  in  Kaslo  and  has  made  a  local  collection 
of  Lepidoptera  at  that  place  for  several  years.  I  shall  frequently 
refer  to  his  collection  in  the  following  pages.  I  am  especially  indebted 
to  Doctor  Hartin,  of  KasIo,  for  the  loan  of  his  excellent  microscope 
during  the  smnmer. 

Proceedings  U.  S.  National  Museum,  Vol.  XXVII— No.  1376. 
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The  Kootenai  district  contains  two  faunal  regions,  conditioned  indi- 
rectly rather  than  directly  by  the  altitude.  None  of  the  peats  reach 
timber  line,  or  at  least  exceed  it  enough  to  form  a  defined  alpine  zone, 
as  in  the  Rockies  of  Colorado.  Still  the  upper  slopes  of  the  mountains, 
on  account  of  their  steepness,  ruggedness,  and  exposure  to  the  wind 
are  largely  devoid  of  trees.  This  eflFect  is  heightened  b}^  the  presence 
of  large  areas  of  snow  in  favored  spots,  many  of  these  areas  forming 
permanent  fields  and  glaciers.  These  cool  the  neighborhood  and  pro- 
duce a  more  arctic  climate  not  conditioned  by  the  absolute  altitude. 
In  such  areas  grasses  and  sedges  occur  with  other  northerly  plants, 
and  a  subarctic  insect  fauna  is  found  to  correspond.  This  region  was 
but  little  explored  by  us  on  account  of  the  difficulty  of  access,  and  I 
have  no  descriptions  of  the  larvoe  of  its  moths.  Breeding  work  was 
carried  on  in  Kaslo  at  an  altitude  of  1,700  feet.  From  there  to  7,000 
or  8,000  feet  the  fauna  is  practically  uniform,  diflFering  in  the  later 
appearance  of  the  same  species.  Toward  the  upper  edge  of  the  conif- 
erous belt,  somewhat  more  northern  forms  occur,  but  there  is  no 
markedly  diflFerent  region  except  that  of  the  grassy  spots  on  the  peaks. 
Besides  Kaslo,  small  collections  were  made  at  Bear  Lake,  Sandon, 
Lardo,  Nelson,  West  Robson,  Nakusp,  Revelstoke,  Glacier,  and  Field, 
showing  the  general  uniformity  of  the  faunal  character  of  the  district 

The  Kootenai  district  is,  for  a  western  locality,  comparatively  rich 
in  Lepidoptera.  The  Noctuidee  and  Geometridse  fonn  the  bulk  of  the 
species,  and  these  are,  rather  unexpectedly,  for  the  most  part  not 
inhabitants  of  the  coniferous  forest,  but  feed  upon  the  deciduous 
plants.  Therefore  we  found  Kaslo  an  exceptionally  good  colle<jting 
ground.  The  region  had  been  completely  burned  over  some  years 
ago  and  is  now  densely  grown  to  deciduous  plants.  The  comparative 
absence  of  commercial  activity  has  tended  to  increase  these  conditions, 
for  even  in  the  town  itself  collecting  conditions  are  established  in  the 
neglected  yards  of  the  many  deserted  houses,  one  might  almost  say  in 
the  very  streets  of  the  town.  The  season  of  1003  was  not  a  good  one, 
for  no  apparent  reason.  Butterflies  were  unusually  scarce,  and  moths 
likewise  in  the  early  part  of  the  season.  Later  they  reached  about 
their  average  abundance.  With  my  own  collections  and  those  of  Mr. 
Cockle,  approximately  25,000  specimens  have  been  under  examination, 
in  spite  of  the  poorness  of  the  season. 

The  fauna  of  our  area,  while  showing  its  own  peculiarities,  seems 
nearest  allied  to  that  of  the  Sierra  Nevadas  of  California.  Presumably 
a  still  closer  affinity  would  be  found  to  the  Cascade  Range  of  Oregon 
and  Washington,  but  that  region  is  little  known  at  present.  Many  of 
the  species  either  occur  in  California,  or  are  represented  by  close  allies 
there.  The  fauna  of  the  coast  region  of  British  Columbia  diflFers  per- 
ceptibly, in  fact,  more  than  I  had  anticipated  would  be  the  case;  while 
on  the  other  side  of  the  Kootenais,  the  main  range  of  the  Rockies, 
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while  not  explored  by  us,  shows  markedly  different  features,  as  I 
judge  from  a  brief  stop  at  Banff,  Alberta. 

It  has  seemed  desirable  to  publish  as  complete  a  list  of  the  species  of 
Lepidoptera  occurring  in  the  Kootenai  district  as  can  be  done  at  the 
present  time.  To  this  I  have  added  what  larval  notes  I  could  secure; 
167  species  of  larvro  are  noticed  out  of  653  species  of  adults. 

In  the  following  account  of  the  species  taken,  the  dates  of  capture 
are  given.  If  these  are  followed  by  no  locality  in  parentheses,  Kaslo 
is  to  be  understood.  When  a  place  is  mentioned  without  province  or 
State,  it  is  supposed  to  be  in  British  Columbia.  The  following  special 
localities  in  the  Kootenai  district  are  mentioned: 

Ainsworth^  altitude  2,500  to  5,000  feet.  A  small  place  on  Kootenai 
Lake  about  12  miles  south  of  Kaslo.  The  collecting  there  was  done 
on  the  hills  above  the  town,  mostly  comparatively  high  altitude  species 
being  taken. 

Ba7}ff^  Alberta,  altitude  4,500  feet.  In  the  main  range  of  the  Rockies 
on  the  eastern  side  of  the  divide  and  not  in  the  Kootenai  district.  It 
is  mentioned  once  or  twice  for  comparison. 

Bear  Lake  Mountain^  altitude  7,000  feet.  An  unnamed  mountain  to 
the  nortli  of  Bear  Lake,  about  20  miles  west  of  Kaslo.  This  was  one 
point  where  high  altitude  species  were  obtainable  owing  to  the  ti*ail 
leading  to  the  "London  Hill  mine,"  which  is  situated  near  the  summit 
of  the  mountain. 

FUld^  altitude  4,050  feet.  In  the  main  range  of  the  Rockies  on  the 
western  side  of  the  divide  but  practically  within  the  Kootenai  district. 
High  altitude  forms  were  taken  here. 

Frye  Creeh^  altitude  1,670  feet.  A  point  on  Kootenai  Lake  on  the 
eastern  side,  about  12  miles  north  of  Kaslo. 

Glacier^  altitude  4,122  feet.  A  station  on  the  main  line  of  the 
Canadian  Pacific  Railroad  in  the  Selkirks,  nearl}^  at  the  summit  of  the 
range  and  about  100  miles  north  of  Kaslo.  A  good  spot  for  high 
altitude  species. 

Kaslo^  altitude  1,670  feet.  The  immediate  environment  of  the  town 
furnished  the  bulk  of  these  collections. 

Kokance  Mountain^  altitude  10,000  feet.  A  mountain  in  the  Sel- 
kirks, southwest  of  Kaslo,  and  almost  in  sight  from  that  place.  The 
summit  is  covered  with  a  large  snow  field  and  glaciers.  A  few  high 
altitude  forms  were  taken  here  on  the  grassy  slopes  near  the  summit. 

La/rdo^  altitude  1,670  feet.  A  point  at  the  north  end  of  Kootenai 
Lake. 

Nakusp^  altitude  1,350  feet.  On  Arrow  Lake,  a  widening  of  the 
Columbia  River,  before  it  is  joined  by  the  Kootenai  River  and  almost 
due  west  of  Kaslo. 

Nelson^  altitude  1,670  feet.  At  the  outlet  of  Kootenai  Lake,  south- 
west of  Kaslo,  with  essentially  the  same  f aunistic  conditions. 
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Payne  Jfhn^  altitude  8,(500  feet.  In  the  Solkirks  west  of  Kaslo,  a 
little  west  of  the  summit  of  the  range. 

Ri^'ehtoke^  altitude  1,475  feet.  A  station  on  the  main  line  of  the 
Canadian  Pacific  railroad  on  the  Columbia  River  nearly  due  west  of 
Glacier. 

Sandon,  altitude  3,600  feet  Within  a  few  miles  of  Payne  Mine 
in  the  same  region. 

South  Fork  Creek ^  altitude  indefinite,  over  2,500  feet.  Specimens 
with  this  label  were  taken  on  the  trail  between  Kaslo  and  Kokanee 
Mountain,  mostly  from  horseback  and  at  the  higher  altitudes  of  the 
trail.  It  follows  the  course  of  the  South  Fork  of  Kaslo  Creek  to  its 
source  in  the  glacier. 

West  Bohsmi^  altitude  1,315  feet.  At  the  Junction  of  the  Colum- 
bia and  Kootenai  Rivers. 

Family  PARNASSIID^v. 

PARNASSIUS  SMINTHEUS  Doubleday  and  Hewitson. 

Two  specimens,  July  28  (Bear  Lake  Mountain),  29  (Bear  Lake 
Mountain). 

Family  PAPILIONIDi*]. 

PAPILIO  EURYMEDON  Boisduval. 

Five  specimens,  May  31,  June  1,  15.  About  equally  common  with 
rutulus  and  occurring  with  it.  Eggs  and  larvae  were  found  later  on 
Ceaywth^ts, 

PAPILIO  RUTULUS  Boisduval. 

One  specimen,  May  29.  The  species  was  not  uncommon  in  spring, 
coming  to  flowers  in  the  garden.  The  larva?  were  found  later  feeding 
on  birch  and  other  plants. 

PAPILIO  GLAUCUS  Linnasus. 

No  specimens;  Mr.  Cockle  has  one  from  the  Kootenai  District  which 
he  thinks  referable  to  this  species. 

PAPILIO  ZOLICAON  Boisduval. 

No  specimens;  Mr.  Cockle  has  it  in  his  collection. 

Family  PIERID.E. 

NEOPHASIA  MENAPIA  Feldcr. 

No  specimens.  The  buttei'fly  had  not  yet  begun  to  fly  at  the  time  I 
left  Kaslo.  I  found  them  commonly  in  September  on  Vancouver 
Island.     Mr.  Cockle  has  taken  the  species. 
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PONTIA  BECKERI  Edwards. 
No  specimens;  Mr.  Cockle  has  taken  it. 

PONTIA  OCCIDENTALIS  Reakirt. 
Two  si>ecimens,  July  21  (Bear  Lake  Mountain). 

PONTIA  OCCIDENTALIS,  var.  CALYCE  Edwards. 
Five  specimens,  July  29  (Bear  Lake  Mountain). 

PONTIA  NAPI  Linnaeus,  var.  VENOSA  Scudder. 

Two  specimens,  May  29,  June  3. 

PONTIA  NAPI  Linnseus,  var.  PALLIDA  Scudder. 
One  specimen,  July  28  (Frye  Creek). 

PONTIA  RAP^  Linnaeus. 

Six  specimens,  May  30,  July  7,  8, 19.     Many  more  could  have  been 
taken  as  the  species  was  common  in  the  streets  of  the  town. 

SYNCHLOE  SARA  Boisduval. 

Nine  specimens,  May  29,  30,  31,  June  4,  5,  7. 

EURYMUS  EURYTHEME  Boisduval,  var.  ERIPHYLE  Edwards. 

One  specimen,  July  19. 

EURYMUS  INTERIOR  Scudder. 

Five  specimens,  June  15,  26,  July  2. 

Family  NYMPHALIDuE. 

ARGYNNIS  RHODOPE  Edwards. 

Thirteen  specimens,  July  10  (Ainsworth),  11  (Ainsworth),  21  (Bear 
Lake  Mountain),  26  (Payne  Mine),  29  (Bear  Lake  Mountain).  Some 
of  the  specimens  are  a  little  smaller  and  darker  on  the  upper  side 
than  Edwards's  figure  of  specimens  from  the  Frazer  River,  but  others 
fit  it  very  closely.  The  species  was  named  monticola  in  Mr.  Cockle's 
collection,  but  not  correctly,  I  think. 

ARGYNNIS  BEHRENSII  Edwards. 

One  specimen,  July  10  (Ainsworth).  It  is  a  male,  with  only  a  trace 
of  silver  on  the  hind  wings  below.  What  there  is  of  it  is  most  dis- 
tinct on  the  submarginal  lunules. 
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ARGYNNIS  ELECTA  Edwards. 

Four  ypecimens,  July  10  (Ainsworth),  11  (Ainsworth),  21  (Bear 
Lake  Mountain). 

ARGYNNIS  EURYNOME  Edwards. 

Two  specimens,  July  21  (Bear  Lake  Mountain),  29  (Bear  Lake 
Mountain). 

ARGYNNIS  EURYNOME,  var.  CLIO  Edwards. 

Two  specimens,  July  21  (Bear  Lake  Mountain),  29  Bear  Lake 
Mountain). 

BRENTHIS  EPITHORE  Boisduval. 

Thirteen  specimens,  May  31,  June  8,  July  11  (Ainsworth),  21  (Bear 
Lake  Mountain). 

LEMONIAS  ANICIA  Doubleday  and  Hewitson,  var.  BEANI  Skinner. 

Seven  specimens,  July  16,  21  (Bear  Lake  Mountain),  29  (Bear  Lake 
Mountain). 

LEMONIAS  PALLA  Boisduval. 
Three  specimens,  June  25,  26,  July  2. 

PHYCIODES  THAROS  Drury. 

Seven  specimens,  June  15,  26,  July  2,  21  (Bear  Lake  Mountain),  23 
(Frye  Creek),  August  9  (South  Fork  Creek). 

PHYCIODES  PRATENSIS  Behr. 

Four  specimens,  July  11  (Ainsworth),  19,  21  (Bear  Lake  Mountain), 
26  (Payne  Mine). 

POLYGONIA  SATYRUS  Edwards. 

Six  specimens,  June  11,  25,  July  8  (bred),  15.  The  early  specimens 
were  hibernated,  the  later  ones  bred  from  larvce  on  nettle.  Both  the 
light  form  satyms  and  the  dark  one  itiarsyas  emerged  in  about  equal 
proportions  from  the  pupa;.  The  larva  is  white  all  over  the  dorsal 
region  and  looks  like  the  eastern  comma  Harris. 

POLYGONIA  FAUNUS  Edwards. 

Two  specimens,  June  6,  18,  both  hibernated.  No  larvae  were  seen, 
but  no  search  of  the  willows  was  made  for  them. 
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POLYGONIA  ZEPHYRUS  Edwards. 

Twelve  specimens,  May  30,  June  8  (Ainsworth),  15,  July  7  (bred), 
16  (bred),  and  others  seen.  The  early  specimens  were  hibernated,  the 
later  ones  bred  from  larvae.  The  larvse  occurred  on  both  currant  and 
Rhododendron,  but  there  was  no  difference  between  them,  though  the 
variation  in  color  is  considerable. 

EUGONIA  J-ALBUM  Boisduval  and  Le  Conte. 

No  specimens;  Mr.  Cockle  has  taken  it. 

EUGONIA  CALIFORNICA  Boisduval. 

Eleven  specimens,  July  16,  19,  21  (Bear  Lake  Mountain),  Augusc  9 
(South  Fork  Creek),  11.  Many  others  could  have  been  taken,  as  the 
butterflies  came  in  the  daytime  in  some  numbers  to  the  sugar  left  on 
the  stumps  to  attract  moths  at  night.  The  species  was,  however, 
unusually  rare,  only  a  very  few  larvae  being  seen  on  the  Ceanothiis 
bushes,  where  they  are  generally  plentiful,  according  to  Mr.  Cockle's 
observations. 

EUVANBSSA  ANTIOPA  Linnaeus. 

Six  specimens,  bred  August  2,  from  larvse  fed  by  Mr.  Cockle.  The 
sj)ecies  occurred  occasionally  all  summer,  but  was  not  abundant. 

AGLAIS  MILBERTI  Godart,  var.  SUBPALLIDA  CockereU. 

Two  specimens,  June  2,  July  29  (Bear  Lake  Mountain).  Seen  occa- 
sionally all  summer,  the  larvae  and  ^^^  masses  on  nettle. 

VANESSA  AT  AL  ANT  A  Linnasus. 

No  specimens;  Mr.  Cockle  has  taken  it. 

VANESSA  HUNTERA  Fabricius. 

No  specimens;  Mr.  Cockle  has  found  the  species  very  rare  at  Kaslo. 

VANESSA  CARDUI  Linmeus. 

One  specimen,  July  29  (Bear  Lake  Mountain).  The  species  was 
common  all  the  season  but  no  effort  was  made  to  capture  any.  The 
larvae  were  frequent  on  thistles  and  several  other  plants. 

VANESSA  CARYE  Htibner. 

No  specimens  taken.  The  species  was  less  common  than  cardui^ 
yet  not  infrequent.  The  larvae  occurred  on  cultivated  hollyhock,  to 
which  they  were  rather  injurious. 
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BASILARCHIA  LORQUINII  Boisduval. 

Six  specimens  June  14,  26,  July  15,  21  (Bear  Lake  Mountain),  26 
(Payne  Mine).  Manj^  others  seen  but  not  pursued.  The  amount  of 
orange  color  at  the  tip  of  the  wing  is  somewhat  reduced  as  compared 
with  Califomian  examples.     Mr.  Cockle  found  a  larva  on  willow. 

Family  AGAPETID^. 

CERCYONIS  SYLVBSTRIS  Edwards,  var.  CHARON  Edwards. 
Six  specimens,  June  26,  July  10  (Ainsworth),  August  7. 
Family  LYMNADID^. 

ANOSIA  PLEXIPPUS  Linnaeus- 

No  specimens;  Mr.  Cockle  has  this  butterfl\^  from  Kaslo. 
Family  LYCiENID^. 

URANOTES  MELINUS  Hiibner. 

No  specimens;  but  Mr.  Cockle  has  some  in  his  collection. 

THECLA  CALIPORNICA  Edwards. 
Four  specimens,  July  2,  15,  August  9  (South  Fork  Creek). 
THECLA  S^PIUM  Boisduval. 

Eight  specimens,  July  15,  18,  19. 

THECLA  NELSONII  Boisduval. 

Nine  specimens,  May  29,  31,  June  7,  10. 

THECLA  SPINETORUM  Boisduval. 

Two  specimens,  June  1,  4;  one  of  them  left  in  Mr.  Cockle's  collec- 
tion, as  this  is  a  new  record  for  Kaslo. 

INCISALIA  IROIDES  Boisduval. 

Six  specimens,  May  29,  June  1,  6,  8  (Ainsworth),  9,.  11.  Mr.  Cockle 
has  specimens  in  his  collection  labeled  iriis  and  augvstvs^  but  I  doubt 
whether  they  represent  species  diflferent  from  iroides.  The  three 
species  are  closely  allied,  but  irus  and  angxishis  are  not  known  from 
the  west. 

INCISCALIA  ERYPHON  Boisduval. 
Eight  specimens.  May  31,  June  8  (Ainsworth). 
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BPIDEMIA  MARIPOSA  Reakirt. 


Thirteen  specimens,  June  25,  26,  29,  July  2,  21  (Bear  Lake  Moun 
tain),  23  (Frye  Creek),  29  (Bear  Lake  Mountain). 

EPIDEMIA  HELLOIDES  Boisduval. 

Nine  specimens,  July  15,  21  (Bear  Lake  Mountain),  26  (Payne 
Mine),  28  (Bear  Lake  Mountain). 

EPIDEMIA  DORCAS  Kirby,  var.  PLORUS  Edwards. 
No  specimens;  Mr.  Cockle  has  some  in  his  collection  so  labeled. 
CHALCERIA  SNOWI  Edwards. 

One  specimen,  July  21  (Bear  Lake  Mountain). 

CUPIDO  SAEPIOLUS  Boisduval. 
Eight  specimens,  June  1,  6,  11,  27. 

NOMIADES  LYGDAMUS  Doubleday. 

One  specimen,  July  21  (Bear  Lake  Mountain). 

AGRIADES  PODARCE  Felder. 

Four  specimens,  July  21  (Bear  Lake  Mountain).  An  alpine  form  of 
podarce^  the  under  side  of  hind  wings  very  dark  gray  with  the  white 
spots  contrasted.  The  female  is  peculiarly  marked  with  spots  of 
bluish  scales  on  the  upper  side. 

RUSTICUS  ANNA  Edwards. 

Six  specimens,  July  21  (Bear  Lake  Mountain),  26  (Payne  Mine). 

CYANIRIS  LADON  Cramer,  var.  NIGRESCENS  Fletcher. 

Fifteen  specimens,  April  25  (Mr.  Cockle),  May  1  (Mr.  Cockle),  10 
(Mr.  Cockle),  29,  31,  June  1,  6,  6. 

EVERES  COMYNTAS  Godart. 

Three  specimens,  June  4,  8  (Ainsworth),  14.  Mr.  Cockle  has  this 
labelled  amyntvla^  but  they  are  more  like  my  eastern  ciytnynta^  than 
the  Californian  amyntvla. 

Mr.  Cockle  has  in  his  collection  specimens  identified  as  acinon^ 
hattoides^  melissa^  daedalus^fulla^  atitiacU^  and  cooperi;  but  they  are 
not  before  me  and  were  not  taken  by  us. 
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Family  HESPERIID^E. 

AMBLYSCIRTES  VIALIS  Edwards. 

Six  specimens,  May  31,  June  2,  4,  7,  16. 

ERYNNIS  COMMA  Linnaeus,  var.  MANITOBA  Scudder. 
No  specimens;  Mr  Cockle  has  it. 

ANTHOMASTER  AORICOLA  Boisduval. 

Fourteen  specimens,  July  7,  11,  12,  23  (Frye  Creek),  Aug^t  3,  5. 

PAMPHILA  PAL^MON  PaUas. 

No  specimens;  Mr.  Cockle  has  taken  it. 

THORYBES  PYLADES  Scudder. 
No  specimens;  it  is  in  Mr.  Cockle's  collection. 

THANAOS  ICELUS  Lintner. 

Four  specimens.  May  29,  June  6,  8,  10. 

THANAOS  LILIUS,  new  species. 

Two  specimens.  May  31,  June  4.  This  form  resembles  IneHtufi 
Lintner,  but  is  larger,  the  wing  more  variegated  with  brown,  which 
shows  distinctly  in  a  patch  at  the  end  of  the  cell,  cut  by  an  erect  dark 
line  on  the  cross  vein.  Otherwise  it  is  very  similar.  Tlie  size  is  that 
of  inartidlis^  but  the  markings  are  diffused  and  not  as  contrasted  as  in 
that  species.  It  is  the  western  representative  of  lucilivj^^  probably  a 
geographical  race  of  it,  but  as  much  entitled  to  specific  rank  as  several 
other  species  of  the  genus.  I  have  specimens  from  Easton,  Washing- 
ton (Koebele),  and  Yosemite  Valley,  California,  June  16  and  August  5 
(Dyar). 

Type.—QfiL  No.  7333,  U.  S.  National  Museum. 

HESPERIA  MONTIVAGA  Reakirt. 

No  specimens;  a  few  were  seen,  but  escaped  capture.  Mr.  Cockle 
has  the  species. 

HESPERIA  CiESPITALIS  Boisduval. 

Six  specimens.  May  29,  June  2,  6. 

Family  SPfflNGID^. 

HEMARIS  DIFFINIS  Boisduval,  var.  THETIS  Grote  and  Robinson. 

Tliree  specimens.  May  30,  31,  June  15,  at  flowenj  of  lilac.  Others 
were  seen,  but  not  captured.     The  form  has  distinct  red  tips  on  the 
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fore  wing8  {miens  Hy.  Edwards).  The  species  extends  throughout 
temperate  North  America.  Larvse  from  the  Atlantic  region  have  been 
described  by  Grote,  Coquillett,  Fischer,  Holland,  and  Smythe,  feeding 
on  snowberry.  Mr.  Cockle  found  an  egg  on  this  plant  at  Kaslo,  and 
Mr.  Caudell  obtained  a  young  larva. 

E(/g. — Elliptical,  synmietrical,  narrowed  in  dorsoventral  diameter; 
leaf  green,  minutely  shagreened  over  a  fine,  obscure,  hexagonal  reticu- 
lation, scarcely  shining.     Size,  1.3  by  1.15  by  1  mm. 

Stage  I. — Head  rounded,  cap-like,  slightly  bilobed,  black  on  the 
face,  but  diluted  on  the  sides  almost  to  luteous;  epistoma  pale;  eyes 
black.  Body  normal,  horn  rather  long,  stout,  tapered,  black,  bearing 
two  setae  at  the  tip.  Color  pale  yellow,  cervical  shield  large,  black. 
Setffi  furcate,  T-shaped,  distinct,  black;  i  dorsad  to  ii,  v  dorsad  to  iv 
on  subventral  fold;  no  subprimaries;  on  the  thorax  ia  and  ib,  iia  and 
iib  from  single  tubercles;  vi  of  two  small  separate  setse;  vii  and  viii 
small,  black  on  the  legless  segments.  Horn  minutely  capitately  setose. 
Later  the  color  is  whitish,  the  segments  finely  annulate,  a  faint  pale 
subdorsal  line  from  joint  2  to  the  horn. 

St^e  II. — Head  rounded,  high,  the  apex  under  joint  2,  smoky 
green,  shaded  with  blackish  over  the  face  below,  pilose  with  fine 
secondary  hairs;  width  1  nmi.  Body  normal,  the  horn  moderate, 
conical,  tapered,  black,  setose.  Segments  finely  annulate  and  with 
numerous  secondary  granules,  tubercle  i  showing  as  a  larger  granule; 
a  row  of  large  ones  on  the  collar.  Green,  shaded  with  smoky  blackish 
except  at  the  ends,  a  pale  subdorsal  line  from  joint  2  to  the  horn. 
Venter  and  feet  nearly  black. 

Stage  III — Head  rounded,  higher  than  wide,  somewhat  conoidal; 
green  with  a  vinous  brown  shade  about  the  eyes  extending  upward  in 
a  diffuse  band  each  side  of  the  clypeus  nearly  to  vertex;  secondary 
granules  whitish;  width,  1.8  mm.  Body  green,  annulate,  with  dense 
secondary  white  granules.  Horn  long,  tapered,  black  except  at  the 
sides  at  base  where  it  is  luteous;  subventral  region  to  spiracles  shaded 
in  vinous  brown,  tinting  the  feet  except  the  plates  of  the  anal  pair. 
A  narrow  white  subdorsal  line;  spiracles  faintly  ocherous. 

Stage  IV. — Head  as  before,  the  dark  shade  faint  and  detached  from 
the  ocellar  patch;  width,  2.3  mm.  Green,  the  dorsum  whitish,  sides 
yellowish;  granules  white  or  yellow;  dorsal  shade  bluish  green;  sub- 
dorsal line  pale  yellow,  white  at  the  horn,  which  is  black  at  tip,  red- 
dish and  luteous  at  base.  Spiracles  orange,  more  or  less  surrounded 
by  oblique  brown  spots.  Venter  purple  brown,  feet  dark  luteous, 
anal  flap  and  footplates  green. 

Stage  V. — Head  green  with  white  granules,  epistoma  white,  antennae 
brown;  width,  3.3  mm.     Body  as  in  the  previous  stage. 
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LEPISESIA  FLAVOFASCIATA  Walker. 

Six  specimens,  June  6,  7,  9,  at  flowei*s  of  lilac.  Mr.  Cockle  has 
several  others.  The  specimens  vary  in  the  width  of  the  orange  band 
on  the  hind  wings  from  a  broad  band  to  near  obsolescence.  The  collar 
may  be  deep  black  or  only  slightly  blackish,  as  indicated  by  the 
varietal  names  idalurns  Strecker  and  rachel  Bruce.  Mr.  Bruce  has 
noted  the  larva  on  Epilohium,^  Eggs  were  obtained  from  captive 
females  and  the  little  larvse  selected  this  plant  from  a  variety  of  plants 
offered  them.  Until  the  last  stage  the  larva  is  green  with  a  red  anal 
horn;  in  the  last  stage  nearly  coal  black  with  a  shining  button.  The 
change  is  remarkable  and  interesting. 

Egg, — Regularly  elliptical,  roundedly  flattened  above  and  below; 
smooth,  shining  pale  green,  finely  shagreened.  Fine  reticulations  are 
obsoletely  indicated  under  87  diameters.     Size,  1.3  by  1.1  by  1  mm, 

Sta^e  L — Head  rounded,  slightly  bilobed,  full,  pale  greenish;  width, 
0.6  mm.  Body  cylindrical,  equal,  anal  feet  with  triangular  plates, 
horn  moderate,  stout.  All  pale  greenivsh  without  any  marks,  the 
terminal  seta3  of  the  horn  only  blackish.  Segments  finely  annulate; 
not  shining,  opaque.  Tubercles  and  seta?  rudimentary,  a  minute 
brown  button  with  a  short  bulbous  seta,  consisting  of  a  sphere  on  a 
short  pedicle;  i  dorsad  to  ii,  v  well  dorsad  to  iv,  vi  not  present,  a  long, 
normal  seta  on  the  leg  base;  on  thorax  ia  and  ib,  iia  and  iib  approx- 
imate, vi  of  two  remote  bulbs.  Seta?  on  the  head  bulb-shaped  except 
those  at  the  mouth.     No  shields. 

Stage  IL — Head  rounded,  full,  whitish  green,  ocelli  black;  width 
1.1  mm.  Body  green,  the  segments  finely  8-annulate,  with  secondary 
granular  dots  whitish;  horn  moderate,  tapered,  shining  green,  the 
out^r  part  purple;  joint  2  dorsally  shining;  an  obscure  white  subdorsal 
line,  not  touching  the  horn.     Anal  footplates  large,  green. 

Stage  III, — Head  rounded,  bilobed,  apex  in  joint  2,  whitish  green, 
opaque,  not  shining;  width  1.8  mm.  Body  normal,  feet  small,  seg- 
ments 8-annulate,  horn  moderate,  tapered.  Whitish  green,  sub- 
pruniose,  with  obscure  secondary  white  dots;  subdorsal  line  white, 
rather  broad,  from  joint  2  posteriorly  to  joint  13  anteriorly,  bent  up 
toward  but  not  touching  the  horn.  Horn  black,  greenish  at  side>< 
at  base,  a  little  purple  tinted.     Feet  green;  spiracles  whitish. 

Sta^je  IV, — Green,  scarcely  whitish  except  for  the  white  dots;  sub- 
dorsal line  more  contrasted.  Horn  with  outer  third  black,  middle 
light  red,  base  greenish  white  with  a  black  dorsal  line  and  obscure 
black  ring  around  the  base.  Spiracles  yellowish  white  with  fine  black 
edge.     Width  of  head,  2.6  mm. 

Stage  V. — Head  rounded,  about  as  high  as  wide,  sutures  scarcely 
depressed,  sooty  black;  epistoma,  labrum,  and  antennae  greenish  white; 

cEnt.  NewH,  XII,  1901,  p.  19. 
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width,  3.7  ram.  Ifcdy  normal,  horn  replaced  by  an  elliptical  button, 
2.5  mm.  long,  the  speculum  black,  shining,  wrinkled  and  raised  to  a 
boss  behind,  surrounded  by  a  narrow  yellow  ring  and  a  broad,  velvety 
black  one.  Body  cylindrical,  feet  moderate,  anal  plates  large.  Oliva- 
ceous black,  dotted  with  sooty  black  secondary  granules;  leg-plates 
blac'k,  thoracic  feet  greenish  white;  spiracles  contrasted,  bright  ferru- 
ginous ochraceous;  claspers  of  abdominal  feet  greenish.  Slight  dorsal 
and  subdorsal  velvety-black  checkerings;  all  lines  absent. 
The  larva  entered  earth  to  pupate. 

DEILEPHILA  QALLII  Rottemburg. 

Two  specimens,  June  5,  August  13  (Sandon;  Mr.  Currie).  No 
effort  was  made  to  take  this  cosmopolitan  species  in  series.  A  larva 
on  EpUobiutn  was  prepared  by  Mr.  Caudell. 

SPHINX  VANCOUVERENSIS  Hy.  Edwards. 

No  specimens.  It  did  not  occur  to  us  either  as  larva  or  adult, 
though  Mr.  Cockle  has  taken  it  in  former  years.  1  have  described  the 
lar\'a  on  snowberry.^ 

MARUMBA  MODESTA  Harris. 

No  specimens;  Mr.  Cockle  has  recorded  it. 

SMERINTHUS  CERYSII  Kirby. 

Five  specimens,  June  1  (bred  by  Mr.  Cockle),  24,  25,  July  22.  All 
the  specimens  are  gray,  like  southern  Californian  ones,  yet  varying  in 
markings;  some  seem  nearest  astarte  Strecker,  others  more  like 
ophthalmicfus  Boisduval.  They  connect  these  forms.  LarvsB  were 
obtained  from  eggs.  Descriptions  are  already  extant  by  Boisduval, 
Hy.  Edwards,  French,  and  myself. 

PAONIAS  EXC ACATUS  Smith  and  Abbot. 

No  specimens;  it  is  in  Mr.  Cockle's  collection. 

PAONIAS  MYOPS  Smith  and  Abbot. 

No  specimens;  Mr.  Cockle  has  it. 

Family  SATURNnDJC. 

SAMIA  RUBRA  Behr. 

One  specimen,  June  11.  The  form  is  nearest  to  Californian  rvbray 
but  a  little  divergent,  approaching  glovei^l  in  some  respects.  The  tone 
of  the  wings  is  grayer,  especially  toward  the  margin,  and  the  discal 


aPsyche,  Vll,  1894,  p.  177. 
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spots  are  less  produced.  Mr.  Cockle  is  acquainted  with  the  larva  on 
Ceanotkm^  but  none  occurred  to  us.  The  Ceanotkus  bushes  were  badly 
defoliated  as  the  result  of  the  work  of  Tineids  {Lyonetia  specuMla 
Clemens),  which  evidently  deprived  other  species  of  their  accustomed 
food  and  perhaps  drove,  away  the  moths  which  would  have  deposited 
eggs. 

TELBA  POLYPHEMUS  Cramer. 

One  specimen,  June  29.  Mr.  Cockle  has  a  good  series  in  his  col- 
lection. This  species  tends  toward  a  local  race  in  the  Kootenay  dis- 
trict. The  moths  are  distinctly  more  pink  and  gray  than  any  others 
that  I  have,  while  the  peculiar  manner  of  spinning  the  cocoon  with  an 
attachment  to  the  twig,  which  has  been  noted  by  Grote  as  occasional,** 
seems  here  the  usual  method,  according  to  Mr.  Cockle.*  Eggs  and 
larvae  were  found  by  Mr.  Caudell,  and  other  eggs  obtained  from 
female  moths  by  Mr.  Cockle. 

PSEUDOHAZIS  SHASTAENSIS  Behrens. 

Three  specimens,  two  bred  by  Mr.  Cockle  from  hibernating  pupse 
June  27,  and  a  pair  taken  with  the  net  by  Mr.  Caudell  in  July,  the 
male  of  which  was  destroyed  in  capturing  it.  1  found  a  brood  of 
young  larvai  June  11  on  willow.  They  grew  slowly  and  were  not 
full  fed  in  August  when  we  lost  them.  It  seems  probable  from  these 
data  that  the  species  takes  two  years  to  reach  maturity,  hibernating 
first  in  the  egg  and  second  in  the  pupa. 

Family  SYNTOMIDiE. 

SCEPSIS  PACKARDII  Qrote,  var.  COCKLEI,  new  variety. 

Six  specimens,  June  25,  27,  July  2.  Mr.  Cockle  has  others  in  his 
collection.  The  species  exhibits  a  distinct  local  form  or  race.  They 
have  the  size  and  appearance  of  packardli^  but  nearly  the  coloration 
oifidvlcollis  Hiibner,  the  fore  wings  being  largely  blackish  and  some- 
what tmnslucent  centmlly,  with  only  a  little  of  the  light-brown  tint 
that  occupies  the  whole  wing  in  pacJcardii.  Expanse,  42  mm.  I  take 
pleasure  in  dedicating  this  form  to  Mr.  Cockle.  We  endeavored  to 
obtain  the  life  history,  but  could  not  find  more  than  one  female  moth, 
and  that  was  unfortunately  killed  before  it  came  into  our  hands. 

Type.—C9Li.  No.  6989,  U.  S.  National  Museum. 

Family  LITHOSIID^. 

CRAMBIDIA  CASTA  Sanborn. 

One  specimen,  August  22  (Revelstoke),  of  the  normal  large  form 
with  white  head. 

aProc.  Am.  Philos.  Soc.,  XLI,  1902,  p.  401. 
ft  Can.  Ent.,  XXXV,  1903,  p.  139. 
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LEXIS  BICOLOR  Qrotc. 

One  specimen,  August  13,  normal. 

HYPOPREPIA  MINIATA  Kirby. 

Twenty -three  specimens,  July  4,  13,  14,  23,  31;  August  1,  3,  5,  at 
light  or  on  leaves  in  the  daytime.  Only  the  species  miniata  occurred. 
The  absence  of  fucosa  confirms  the  distinctness  of  these  forms,  which 
were  formerly  regarded  as  varieties  of  one  species.  The  larva  lives 
on  lichens  on  bark  of  trees  or  stones.  Eggs  were  readily  deposited  by 
aiptive  females.     The  larva  hibernates  when  about  half  grown. 

£^g* — Shape  of  two-thirds  of  a  sphere,  with  flat  base,  scarcely 
conoidal.  Reticular  areas  flattened,  their  joinings  not  I'aised,  yet  very 
distinct,  regularly  hexagonal,  making  the  surface  polyhedral.  Shin- 
ing dark  lead  color;  diameter,  0.8  mm.  Laid  perfectly  loose,  rolling 
about  in  the  dish. 

Stage  L — Head  round,  bilobed,  full,  brown  black;  the  mouth  pale. 
Body  normal,  Arctiiform.  Tubercles  conic,  high;  all  light  orange 
brown.  The  alimentary  canal  darker  anteriorly;  tubercles  concol- 
orous;  setse  coarse,  stiff,  spinulose.  Tubercle  i  small,  pale;  ii  very 
large,  thick,  black;  the  others  pale,  but  rather  stout,  single;  on  the 
thorax  ia  and  ib  contiguous,  iia  also  approximate  to  them,  iib  separate. 
Shield  concolorous. 

Stage  IL — Head  bilobed,  black;  mouth  brown;  width,  0.5  mm. 
Body  robust,  light  brown,  with  fine  dark  granules,  immaculate.  Warts  ' 
small,  colorless;  the  setae  remarkably  large  and  coarse.  Feet  pale;  no 
shields.  Tubercles  i  and  ii  single  haired,  iii  with  two  hairs,  iv  to  vi 
single  and  weak;  hairs  of  i  to  iii  are  coarse,  black,  and  barbuled.  On 
thorax  ia  +  ib  +  iia,  iib  small,  iii  and  iv  approximate,  v  not  very  remote. 
Later  the  larva  becomes  dull  brown,  with  a  pale,  waved  subdorsal  line. 
StcLge  III. — Head  black;  width,  0.65  mm.  Body  brown,  with  a  light 
yellowish  subdorsal  band,  incisifig  the  dorsal  area  intersegmentally  on 
its  upper  side.  Hairs  black;  structure  as  before. 
The  life  history  was  not  completed. 

CLEMENSIA  ALBATA  Packard. 

Eight  specimens,  July  4, 15,  29,  31;  August  4,  5,  6.  The  larvie  were 
obtained  from  eggs  laid  by  a  captive  female,  but  the  life  history  was 
not  completed,  as  the  larvas  hibernated.     They  fed  on  lichens. 

Egg. — Spherical,  the  base  scarcely  flattened,  smooth,  neatly  reticu- 
late, the  reticulations  a  little  elongate  vertically;  pale  yellow,  sur- 
rounded by  long  fine  hairs  from  the  moth,  which  stand  nearly  erect; 
diameter,  0.8  mm.     The  egg  is  very  large  for  the  size  of  the  moth. 

Stage  /.—Head  round,  bilobed,  shining  luteous,  dotted  with  black 
over  the  vertex,  but  leaving  an  elliptical  pale  patch  on  the  summit  of 
Proc.  N.  M.  vol.  xxvii — 03 55 
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each  lobe;  eye  black,  mouth  brown.  Body  moderate,  a  little  more 
slender  centrally,  colorless  transparent;  no  shields.  Tubercles  small, 
elevated  on  rounded  wart  areas,  single,  separate,  no  subprimaries,  iv 
substigmatal  posteriorly,  ia  and  ib  of  the  thorax  separate,  but  more 
approximate  than  iia  and  iib.  Set«B  pointed,  stiff.  Feet  normal,  with 
long  slender  claspers.  Male  glands  plainly  visible  in  joint  9,  sordid 
brown.  Later  the  lan-a  is  slightly  brown  speckled;  joints  4,  7,  and  11 
subdorsally,  with  distinct  diffuse  brown  spots. 

Stage  IL — Head  whitish  below,  brown  black  over  the  vertex,  mouth 
large;  width,  0.55  mm.  Bodv  short  and  robust,  Arctiiform;  tubercles 
i  and  ii  single,  separate,  i  dorsad,  iii  with  two  hairs  rather  remote, 
iv  and  v  single,  iv  stigmatal  posterior,  v  subventral,  vi  with  two  hairs, 
a  short  hair  on  the  colorless  leg  plate.  Colorless,  whitish,  broadly 
reticulate  in  brown,  on  joints  4,  7,  and  11  segregated  into  a  distinct 
subdorsal  patch,  illy  defining  a  dorsal  and  subdorsal  line  of  ground 
color.  No  distinct  lines.  No  true  warts,  the  base  of  the  hair  conically 
enlarged,  concolorous.     Hairs  pale,  weak. 

The  larvfiB  were  not  carried  further. 

FamUy  ARCTIID^. 

LEPTARCTIA  CALIFORNIA  Walker. 

Two  larvfe,  bred  by  Mr.  Cockle  from  eggs  that  he  had  obtained. 
The  species  was  not  common.  No  effort  was  made  to  take  specimens, 
as  they  showed  no  unusual  characters.  The  larva  is  rather  character- 
istic by  the  long  bush  of  hairs  arising  on  the  posterior  segments.  This 
was  especially  conspicuous  in  some  larvae  collected  by  Mr.  A.  W. 
Hanham  at  Victoria,  but  was  not  at  all  noticeable  in  specimens  from 
Golden,  Colorado.  The  Kaslo  larvie  are  intermediate,  but  nearer  the 
coast  form. 

ESTIQMENE  ACRAA  Dniry. 
No  specimens;  it  is  in  Mr.  Cockle's  collection. 

ISIA  ISABELLA  Smith  and  Abbot. 

No  specimens;  Mr.  Cockle  has  taken  it. 

DIACRISIA  VIRQINICA  Fabricius. 

Fourteen  specimens,  May  29,  June  1, 3, 4, 7, 11,  July  4.  More  could 
have  easily  been  obtained,  but  they  did  not  differ  in  any  respect  from 
the  species  as  it  occurs  throughout  North  America. 

DIACRISIA  KASLOA  Dyar. 

Thirty-four  specimens,  May  (Mr.  Cockle),  May  30,  June  3,  4,  5,  12, 
16,  August  13  (Sandon,  Mr.  Currie).  Nearly  allied  to  the  Californian 
vagans^  but  distinguished  by  the  bright  red  color  of  both  sexes.     Some 

Digitized  by  i^OOQlC 


Ko.  me.       LEPIDOPTERA  OF  THE  KOOTENAI  DISTRICT— DYAH.         795 

of  the  male^  are  of  a  duller  brown,  approaching  a  rare  Californian 
variety,  and  some  specimens  from  Rossland  {vagans)  have  a  brownish 
tint.  Somewhere  l)etween  Rossland  and  Kaslo  will  be  found  a  divid- 
ing line  between  these  species,  or  they  will  be  seen  to  intergrade. 
Larva?  were  obtained  from  captive  female  moths. 

Eg(j, — Laid  in  a  mass  with  a  smaller  second  layer  on  top.  Low  con- 
oidal,  rather  rounded.  Reticulations  fine,  linear,  irregularly  hexag- 
onal, small;  slight  markings  occasionally  within  the  cell  areas  like 
water  drops,  surface  not  entirely  smooth,  slightly  coarsely  shagreened. 
Color,  waxy  white.     Size,  diameter,  0.9  mm.;  height,  0.8  mm. 

Stage  I. — Head  broad,  rounded,  mouth  projecting,  pale  reddish 
luteoiLS,  eye  black,  mouth  brown.  Body  normal,  Arctiiform,  whitish, 
the  cervical  shield  5-haired,  pale;  tubercles  large  blackish,  setsB  long, 
pale.  Tubercle  iii  2-haired,  the  rest  single  on  large  elongate  plates. 
On  thorax  ia+ib,  iib  small  separate,  vi  2-haired. 

Stage  IL — Head  te^^taceous,  shining,  smoky  on  the  vertex,  eye 
black,  mouth  brown;  width,  0.5  mm.  Body  whitish,  the  food  showing 
green.  Tubercle  i  small,  iv  as  large  as  any,  vi  small;  warts  black  with 
soft  long  black  hairs  and  some  shorter  pale  ones.  Cervical  shield 
small,  leg  plates  dusky. 

Stage  III. — Head  round,  bilobed,  full,  translucent  orange;  width,. 
1  mm.  Body  greenish,  sparsely  brown  dotted,  heaviest  subdorsally, 
leaving  a  faint,  pale,  dorsal  line.  Warts  black;  hair  black  and  white, 
rather  long,  sparse. 

Stax/e  IV. — Head  orange  luteous,  ocelli  black;  width,  1.4  mm.  Body 
olivaceous  gray,  dotted  with  black.  Warts  black  dorsally,  greenish 
laterally.  Hair  black  and  white,  irregular,  stmght.  Dorsal  pale  line 
defined  only  by  the  black  dottings.     Feet  dark. 

Stage  V. — He^d  round,  bilobed,  orange,  dotted  obscurely  with 
brown;  width,  2.1  mm.  Body  gray,  thickly  dotted  with  black,  without 
marks.  Warts  sordid  luteous,  partly  black  or  ringed  with  black, 
large,  normal.  Hair  stiff,  imeven,  pointed  black  and  foxy  red  mixed 
with  a  few  longer  pale  ones.     Spiracles  white. 

Stage  VI — Head  slightly  bilobed,  black  in  front,  broadly  red  over 
the  lobes  behind,  shining;  paraclypeus,  epistoma,  labrum  and  antennae 
sordid  white,  pinkish  tinged;  width,  3  mm.  Body  dull  brown  black, 
strigose  with  a  paler  tint.  Feet  pale  reddish.  Wails  large,  blackish 
luteous,  the  hair  foxy  red,  slightl}^  darker  tipped,  except  some  longer 
ones  which  are  most  noticeable  posteriorly;  these  are  black.  Aspect 
of  D.  virgin  Ica^  but  darker  and  redder.  Spiracles  white,  black 
rimmed.  A  red  patch  before  tubercle  iii  on  joint  12.  There  is  a 
difference  in  the  color  of  the  dorsal  hairs,  which  may  be  due  to  the  sex 
of  the  larva,  as  Stretch  states  to  be  the  case  in  D.  vagajis. 

Cocoons  spun  in  the  ground. 
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HYPHORAIA  PARTHENOS  Hams. 

No  specimens.  One  larva  found  by  Mr.  Caudell.  The  species  is 
rare,  but  Mr.  Cockle  has  several  in  his  collection  and  has  bred  one  or 
more.  The  larva  is  large,  black,  with  long  soft  black  hairs  and 
whitish  warts. 

PLATYPREPIA  VIRGINALIS  Boisduval. 

No  specimens;  Mr.  Cockle  has  taken  it. 

APANTESIS  ORNATA  Packard,  var.  ACHAIA  Grote  and  Robinson. 

One  specimen,  June  13,  at  light.  Mr.  Cockle  has  others.  This 
form  is  the  same  as  found  in  California  and  the  Pacific  coast.  A 
description  of  the  larva  has  been  published. « 

AMMALO  TENERA  Hubner. 

Three  specimens,  June  5,  6,  23.  They  agree  with  Atlantic  coast 
specimens  rather  than  with  the  Californian  form  .sciurm^  though  there 
is  very  little  difference  between  these  forms  at  best.  Eggs  were 
obtained,  but  proved  infertile. 

HALISIDOTA  MACULATA  Harris,  var.  ALNI  Hy.  Edwards. 

Thirteen  specimens,  May  30,  31,  June  r>,  10,  16,  25.  The  moths  are 
like  typical  niaeulatfi  of  the  Atlantic  coast  region,  and  also  like  the 
variety  aln!^  these  forms  not  differing  in  the  adult.  The  larvae  are 
alni^  like  those  of  the  mountains  of  California  and  Colorado,  red  dorsal 
tufts  when  young,  no  dorsal  tufts  in  the  last  stage.  Some  of  the  larva?, 
however,  had  black  dorsal  tufts  in  the  last  stage,  thus  resembling 
the  form  anguUfera  Walker  of  the  Pacific  coast,  but  none  had  black 
tufts  in  the  early  stages  as  that  form  has.  There  was  much  variation 
in  color,  some  of  the  young  larvse  being  highly  variegated  with  red 
and  yellow. 

Family  AGARISTID.E. 

ANDROLOMA  MAC-CULLOCHII  Kirby. 

Two  specimens,  July  21  (Bear  Lake  Mountain).  The  larvro  have 
been  described  by  me.* 

ALYPIA  LANGTONII  Coupcr. 

Three  specimens,  July  13,  August  13  (Sandon;  Mr.  Currie).  Others 
were  seen,  but  the  species  was  rare.  Eggs  were  obtained,  but  proved 
infertile.     The  larva  has  been  described  l)v  me.*^ 


«PHyt'he,  VI,  181)3,  p.  879;  in  error  aa  hlakei. 
frProc.  V.  H.  Nat.  Muh.,  XXV,  1903,  p.  386. 
<^Can.  Ent.,  XXVII,  1895,  p.  278. 
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Family  NOCTUID^E. 

APATELA  DACTYLINA  Grotc,  var.  HESPERIDA  Smith. 

Eleven  specimens,  June  13,  16,  23,  25,  30,  July  2.  The  specimens 
are  generally  darker  and  more  smoothly  colored  than  eastern  ddctyllna^ 
but  Professor  Smith's  type  of  hesperida  is  not  so,  and  I  scarcely  see 
why  he  should  have  separated  it.  Still,  hesperida  is  a  good  racial  form,  • 
representing  dactylina  in  the  northwest.  The  larva  is  essentially  the 
same,  though  the  hairs  are  of  a  decidedly  brighter  brown,  and  are  less 
markedly  keeled  on  the  dorsal  line. 

Egg. — Flat,  circular,  low  domed;  ribs  about  80  at  the  margin, 
smoothly  waved,  diminishing  by  alternation  toward  apex,  which  is 
irr^ularly  lumpy;  no  reticulations.  Dark  green,  later  with  little  red 
dots,  sparsely  scattered.  Diameter,  1.4  mm. ;  height,  0.4  mm.  Hatched 
in  eight  days. 

Stage  L — Head  bilobed,  cordate,  white,  checkered  with  a  more 
sordid  shade,  ocelli  and  coarse  setae  black,  jaws  brown.  Hairs  single, 
the  dorsal  ones  black,  long,  the  lateral  ones  white  and  shorter;  no  sub- 
primaries.  Body  cylindrical,  all  white,  tubercles  large  and  concolor- 
ous;  hair  of  joint  11  all  pale;  shields  undifferentiated. 

Stage  IL — Head  bilobed,  a  little  higher  than  wide,  white  with  black 
marks;  triangular  mark  in  clypeus,  median  suture  at  apex,  curved 
band  each  side  of  clypeus  and  a  mark  on  side;  width,  0.8  mm.  Body 
normal  with  large  round  warts,  white,  with  white  hairs,  joints  5,  7, 
and  12  dorsally  with  a  small  dusky  patch  and  a  few  dark  hairs.  Hairs 
soft,  long  and  short  mixed. 

Stage  IIL—Ilead  sharply  bilobed,  with  stiff  white  setae;  shining 
black,  a  dash  from  vertex  of  lobe,  clypeus  and  epistoma  white;  width, 
1  nmi.  Body  uniform,  warts  round,  projecting,  all  covered  by  fine 
long  fluffy  white  hairs;  a  long  dorsal  black  pencil  on  joints  5,  7,  and 
12;  sides  broadly  powdered  with  black,  inclosing^ wart  iii.  Thoracic 
feet  black,  abdominal  ones  pale.  Later  an  ocherous  shade  appears  in 
the  broad  white  dorsal  space. 

Stage  IV. — Head  high,  oval,  bilobed,  clypeal  sutures  depressed, 
shining  black;  width,  1.8  mm.  Body  black,  obscured  by  the  dense 
secondary  hairs,  warts  ii  and  iii  showing  white.  Dorsal  hairs  dense 
in  banded  segmentary  tuf tings,  creamy  brown;  subdorsal  and  lateral 
hair  long,  white,  sparse,  showing  the  black  ground;  erect  black  pen- 
cils on  joints  5,  7,  and  12.  Feet  black,  except  the  claspers  of  the 
abdominal  ones. 

StageV.  Head  shining  black;  width,  3  ram.  Body  black,  the  warts 
obscured,  except  subventrally  by  broad  bands  of  dense,  secondary 
hair,  light  brownish  red  dorsally,  white  laterally,  mixed  with  longer 
white  hairs  from  the  late  ml  warts;  joints  5,  7,  and  12  with  high  black 
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doi-sal  pencil ;  white  hairs  overhand  the  extremities.  Warts  white, 
moderate. 

Stage  VI. — Head  rounded,  oval,  high,  shining  black  with  primary 
white  setae;  width,  5  mm.  Body  cylindrical,  equal;  segments  densely 
banded  with  secondary  hair,  slightly  keeled  along  the  dorsal  line  and 
with  large,  high,  erect  pencils  of  black  hair  on  joints  5,  7,  and  1>. 
Dorsiil  hair  omngo  brown,  side  hair  cream}^  white  with  a  few  long 
pale  ones.     Skin  black,  spiracles  white,  warts  obsolete. 

Cocoon  of  silk. 

APATELA  FELINA  Grotc. 

Three  specimens,  June  13,  16,  25.  Mr.  Cockle  has  had  this  species 
in  his  collection  as  canadeiish  Smith  and  D3^ar,  but  it  does  not  agree 
with  our  type,  which  was  from  Calgary,  Alberta.  It  is,  however,  like 
specimens  before  me  named  fellna^  by  Prof.  John  B.  Smith.  The 
Kaslo  specimens  agree  in  color  with  one  labeled  ''Wash.  T.;"  Cali- 
fomian  specimens  are  lighter.  This  error  in  identification  illustrates 
the  resemblance  of  the  Kootenai  fauna  to  that  of  distant  California, 
whence  fellna  was  described,  rather  than  to  that  of  the  near  eastern 
foothills  of  the  Kocky  Mountains  toward  Calgary. 

E(jg. — Low,  flattened,  with  a  flat,  broad,  clear  base,  center  domed, 
yellow;  about  20  large,  coarse,  smooth  ribs,  irregularly  joined  b3^ 
crossbars  equally  large  and  smooth,  forming  a  series  of  large,  rounded 
pits;  surface  finely  sparsely  granular  shagreened,  which  alone  appears 
at  the  micropyle  where  the  ribbing  is  absent.  Diameter  to  margin,  2 
mm.;  central  dome,  1.3  mm.;  height,  0.6  mm.  Later  there  appears 
an  irregular  dark  red  ring  at  the  edge  of  the  central  dome.  Hatched 
in  eight  days. 

Stage  L — Head  cordate,  black,  pale  diluted  in  a  little  spot  each  side 
of  the  median  suture  and  at  vertex  (tubercle  i),  epistoma  and  antennse 
white,  not  conspicuous.  Body  white;  joints  2,  4-5,  7-9,  and  12-13 
anteriorly  vinous  red  dorsally.  Thoracic  feet  black.  Warts  conical, 
single  haired,  no  subprimaries,  i  to  iii  with  large  black  setse,  the 
rest  with  smaller  ones;  iii  to  v  closely  grouped  around  the  spiracle; 
on  thorax  ia+ib,  iib  very  small.  Skin  with  minute,  rather  sparse, 
conical  gmnules.  Leg  shields  blackish;  cervical  shield  brown-black 
with  three  large  and  one  small  setje  and  two  detached.  Tubercles 
conical,  large  but  pale. 

Stage  TI. — Head  shaiply  bilobed,  shining  vinous  black,  epistoma  pale 
sordid;  width  0.8  mm.  Body  with  joints  3,  6, 10,  posteriorly,  11  pale, 
white,  the  rest  of  the  dorsum  deep  blackish  vinous,  all  the  warts  dark 
except  ii  of  11,  which  is  white.  Intersegmentary  areas  paler.  Hairs 
numerous,  long,  all  black  dorsaliy,  some  white  subventrally,  long, 
curling;  feet  black. 

Stage  IIL — Head  bilobed,  median  suture  sharply  depressed;  shining 
black,  the  coarse sette  wliite;  width,  J..5  mm.     Body  normal,  joint  12 
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slightly  enlarged.  Mostly  purple  black,  dorsal  line  narrow,  white; 
joint  3  on  the  sides,  6,  10  posteriorly,  11  largely  yellowish  white; 
wart  ii  of  joint  3,  ii  of  6  and  10  partly  and  ii  of  11  white,  all  the  other 
warts  black;  some  white  along  the  sides.  Dorsal  hair  long,  black, 
erect,  mixed  with  white  on  the  pale  segments  and  on  joints  2  and  13; 
sides  with  long,  fluff}^  white  hairs,  which  also  overhang  the  ends.  Feet 
black. 

Staffs.  IV. — Head  sharply  bilobed,  shining  black,  clypeus  brownish, 
epLstoma  white;  width,  2.1  mm.  Body  held  in  J  shape,  a  little  com- 
pressed, warts  distinct,  rounded  and  also  much  secondary  hair  present. 
Dorsal  black  hair-tufts  present  on  joints  5,  7,  8,  9,  and  12,  those  of  8 
and  9  small;  other  hair  long,  curved,  fluffy,  yellowish  white.  Skin 
largely  black,  the  untufted  segments  with  orange-yellow  wjirts;  pale 
yellow  lateral  and  subventral  bands.  Thoracic  feet  black.  Later  the 
long  hair  becomes  yellow. 

Stage  V. — Head  high,  black,  epistoma  white;  width,  3  mm.  Body 
ocherous,  brownish  on  the  warts,  a  black  band  dorsally  and  marks  on 
the  sides,  all  covered  and  partly  concealed  by  long,  curved,  fluffy, 
yellowish  white  hairs.  Dorsal  black  pencils  present  on  joints  5,  7  to 
10,  and  12,  those  of  7  to  10  progressively  smaller. 

Stdge  VI. — ^Head  bilobed,  oval,  shining  black;  width,  4  nun.  Body 
olivaceous,  ochraceous,  shaded  with  black  more  or  less,  especially  over 
the  dorsum,  or  nearly  all  black,  entirely  covered  and  nearly  concealed 
by  the  long,  fluffy,  curved,  yellow-white  secondary  hair.  Black  pen- 
cils present  on  joints  5,  7,  and  12  or  on  8  and  9  also,  but  short,  not 
longer  and  subordinated  to  the  other  hair.  In  the  previous  stage  the 
hair  was  straighter  and  only  long  laterally;  now  it  is  long  all  over  and 
curved  like  that  of  vvipina.  Later  the  hair  becomes  darker  yellow. 
Most  of  the  larvse  have  the  body  yellow  with  a  dorsal  and  two  side 
stripes  of  black,  venter  and  feet  black. 

Cocoon  spun  on  wood  with  pieces  bitten  off  to  reinforce  it.  The 
hair  and  body  turn  dark  before  spinning. 

APATELA  LEPORINA  Linnaeus,  var.  MOESTA  Dyar. 

Six  specimens,  June  13,  July  2,.  21,  27.  A  very  distinct  form  of 
the  European  species.  The  color  is  dark  gray,  fully  as  dark  as 
canadensis  Smith  and  Dyar,  which  it  much  resembles;  but  the  basal 
line  is  broken  and  the  transverse  posterior  line  is  dentate  as  in  eastern 
hporina.  The  larvse  agree  in  type  with  leporina.,  but  the  head  is  darker, 
often  strongly  marked  with  black.  None  of  the  American  forms  of 
leparina  agree  exactly  with  the  European.  We  seem  to  have  three 
races,  which  I  would  list  as  follows: 

Apatela  leporina  Linnaeus Europe. 

variety  vulpina  Grote Northern  Atlantic  coast. 

variety  cretala  Smith Mountains  of  Colorado. 

variety  moesta  Dyar .Eastern  British  Columbia,  t 
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h]f{f, — Ciivular,  flat,  the  center  dome-shaped  but  without  a  strongly 
flattened  rim.  Ribs  about  75  around  the  margin,  decreasing  irregu- 
larly and  at  sevei*al  points  by  alternation  or  confluence,  coarsely  waved 
or  even  circularly  joined  by  broad,  shallow  pittings  representing  the 
obsolete  reticulations,  cross  stria?  low,  coarse,  rounded  bars;  vertex 
finely  reticulate.  Pale  green,  the  center  retracted,  leaving  a  broad, 
colorless  edge.  Diameter,  1.6  ram.;  height,  0.4  mm.  Later  there 
appears  a  narrow,  dark-red  ring  about  the  middle  of  the  side  and  a 
small  vertical  dot  sometimes  confluent  by  one  or  two  bars;  still  later 
this  marking  retracts  to  a  broad,  red  ring,  scalloped  on  the  outside. 
Hatched  in  nine  days. 

Stage  I. — Head  rounded,  bilobed,  shining  black,  mouth  parts  pale. 
Body  moderate,  equal;  feet  normal,  white  with  dark  brown  dorsal 
patches  on  joints  4-5,  7-9,  and  12-13  anteriorly.  Cervical  shield  large, 
black.  On  thorax  tubercle  ia+ib,  on  abdomen  i  with  two  large  equal 
hairs,  the  rest  single;  no  subprimaries.  Warts  concolorous  with  the 
marks;  hair  all  black.  Skin  sparsely  minutely  granular,  not  con- 
spicuously so. 

Stage  IL — Head  round,  bilobed,  more  or  less  black  shaded  all  over 
or  the  paraclypeal  streak  heavy  and  black;  width,  0.6  mm.  Body 
moderate,  joint  11  weak;  white,  light  brown  dorsally  on  joints  2,  4-5, 
7-9,  12-13  anteriorly  except  the  warts,  which  are  white;  hairs  black 
and  white,  long,  soft;  feet  pale. 

Stage  III, — Head  white,  a  black  band  bordering  the  pai'aclypeus 
with  dottings  outwardly  or  largel}^  black,  only  dypeus  above,  dot  on 
vertex  and  sides  of  lobes  white;  width  1.2  mm.  Body  white,  a  faint 
brownish  lateral  shade;  joints  2,  4,  5,  7,  8,  9  and  12  stained  with 
brown  especially  about  wart  i,  and  with  black  dorsal  hairs,  the  other 
hairs  almost  entirely  white,  rather  long.  Few,  if  any,  secondary  hairs. 
Wart  i  on  the  dark  segments  black,  the  rest  white,  moderate,  raised; 
feet  pale.  In  some  the  body  is  all  shaded  with  violaceous,  even  partly 
so  on  the  pale  segments,  but  the  w^arts  there  are  white.  Thoracic  feet 
black. 

Stage  IV. — Head  shining  black,  clypeus,  mouth,  a  small  spot  on 
vertex  and  irregular  patches  above^  eye  white;  hairs  whitish;  width  1.8 
to  2.2  mm.  Body  moderate,  equal,  white,  largel}^  shaded  with  brown 
on  the  back  and  sides  between  the  warts.  Cervical  shield  black,  with 
white  bristly  hair.  Joints  5,  7-9,  and  12  brown  dorsally,  with  brown 
warts  and  long  unpaired  dorsal  black  hair  pencils.  Other  hair  long, 
white,  rather  thin,  fluff}^,  straight,  both  primary  and  secondary  about 
equal.     On  joints  3  and  4  wart  i  is  black;  other  warte  white. 

Stage  K— Head  white,  with  black  paraclypeal  bands;  width  2.8  nun. 
Hair  white,  long,  fluflfy,  concealing  the  body;  black  pencils  present  on 
joints  5,  7,  8,  9,  and  12.  Most  of  the  larva3  are  white,  some  yellow, 
and  then  markedly  darker,  with  more  black  on  head  and  dark  color  on 
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IkkIv.     Some  have  a  black  tuft  on  joint  6,  though  small,  and  a  few 
black  hairs  on  joints  3  and  4. 

Stage  VL — Head  white,  more  or  less  marked  with  black;  width  4.5 
mm.  Body  greenish  white,  immaculate  or  shaded  with  sordid  brown- 
ish, with  black  dorsal  marks.  No  pencils,  all  the  hair  fluffy  white  or 
yellow,  soft,  curled,  abundant,  the  secondary  predominant;  warts 
small,  inconspicuous. 

APATELA  INNOTATA  Quen6e,  var.  GRISEOR  Dyar. 

Sixteen  specimens,  June  13, 16,  23, 25,  30,  July  4, 19,  30.  A  western 
variety  of  innotata^  slightly  larger,  the  white  ground  color  more  dis- 
tinctly strewn  with  black  scales  and  the  black  marks  bordering  the 
usual  lines  sharper  and  more  pronounced,  especially  noticeable  in  the 
transverse  anterior  line,  which  in  innotata  is  almost  lost;  in  griseor  it 
is  often  nearly  as  obvious  as  the  transverse  posterior  line. 

Jt!gg. — Flat,  moderately  arched,  no  rim,  the  edge  rather  steep;  about 
56  ribs,  diminishing  in  the  middle  of  the  side  and  again  toward  vertex, 
irregularly  ending  about  the  micropylar  area,  which  is  shagreened; . 
wavy,  moderate,  no  reticulations.     Bluish  green.     Diameter  1  mm., 
height  0.4  mm. 

Stage  L — Head  cordate,  translucent,  whitish;  mouth  pointed.  Body 
white,  the  food  showing  green,  tubercles  not  large,  elevated,  concol- 
orous;  hairs  long,  fine,  white,  the  dorsal  ones  coarse,  all  single,  no 
subprimaries;  on  thorax  ia+ib,  lib  small. 

Stage  IL — Head  round,  bilobed,  a  little  elongate,  whitish;  width 
0.5  mm.  Body  normal,  warts  prominent,  with  one  or  two  long  and 
several  short  hairs,  the  latter  with  enlarged  tips;  all  transparent 
whitish,  food  green,  the  male  glands  showing  white;  traces  of  a  white 
subdorsal  band  beneath  wart  ii  in  spots.     Hair  all  pale;  no  shields. 

Stage  II L — Head  deeply  bilobed,  flattish  before,  green;  width  1.2 
mm.  Body  uniform,  joint  11  weak,  with  smaller  warts.  All  green, 
warts  i  and  ii  whitish.  Warts  round,  elevated,  bearing  a  long,  dark  hair 
and  many  small,  short,  pale  ones,  with  enlarged  tips,  except  subven- 
trally,  where  all  the  hairs  are  simple.  Wart  ii  large,  iv  small,  stig- 
matal  posteriorly ;  the  two  upper  thoracic  warts  (ia+ib  and  iia)  approxi- 
mate. Later  there  is  a  faint  brownish  dorsal  spot  between  tubercles  i 
on  joints  5,  8,  9,  and  12. 

Stage  /K^Head  green,  mottled  with  brown  spots  over  the  lobes 
in  front;  width  1.8  nmi.  Body  with  joint  12  slightly  enlarged;  warts 
with  a  few  long  hairs  and  many  short  truncate-tipped  ones,  subven- 
tral  hair  feathered.  At  first  marked  as  before.  Warts  i  to  iii  yellow, 
the  yellow  of  i  and  ii  confluent  and  inclosing  red-brown  spots  on 
joints  5  to  12,  largest  on  5,  8,  9,  and  12.  Tmces  of  a  yellow  dorsal 
line  between.  No  secondary  hail's  dorsally,  but  several  fine  ones  sub- 
ventrally.     Later  the  dorsal  markings  become  yellow  spots  with  red- 

Digitized  by  LjOOQIC 


802  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vou  xxvn. 

brown  centers,  absent  on  joints  2  and  3,  small  on  4,  covering  wart  ii 
on  5,  8,  9,  and  12,  covering  i  only  on  joints  6,  7,  and  10,  just  to  wart  ii 
on  joint  11  by  a  branch,  absent  on  13. 

Sta^e  V. — No  change.     Width  of  head  2.6  mm. 

/Sta^e  YL — Head  green,  the  upper  half  thickl}^  covered  with  angular 
black  spots,  a  small  light  red  patch  on  vertex  of  each  lobe;  antennae 
black  ringed,  setaj  white;  width  3.8  mm.  Body  moderate,  equal, 
joint  12  a  little  enlarged  dorsally.  Warts  small,  reduced,  consisting 
of  a  group  of  few  tubercles.  Secondary  hair  present  on  sides  and 
subventrally,  longer  below.  Olivaceous  blackish,  black  granular  on  a 
dark  olivaceous  ground.  Waiis  i,  ii,  and  iv  black,  with  pale  tubercles, 
iii  and  v  light  green,  vi  dusky;  slight  greenish  dilutions  subdorsally 
below  tubercle  i  on  joints  5,  8,  9,  and  12.  Hair  black  and  white,  the 
secondary  hair  mostly  white.  Spiracles  white,  black  rimmed;  no  de- 
fined markings. 

The  larvae  in  this  stage  closely  resemble  the  bark  of  birch,  on  which 
they  were  fed. 

APATELA  MINELLA  Dyar. 

» 

One  specimen,  June  13.  No  female  was  obtained,  so  the  life  history 
remains  unknown.  I  had  suspected  that  this  species  was  the  western 
form  of  fragilh  Guen^e,  but  I  have  normally  light  colored  fragUh 
from  Wellington,  British  Columbia  (G.  W.  Taylor),  on  the  coast.  A 
series  of  specimens  is  required  to  form  a  definite  opinion. 

APATELA  GRISEA  Walker,  var.  REVELLATA  Smith. 

Twenty  specimens,  June  13,  16,  18,  19,  30,  July  2,  8,  15,  19,  21,  29 
(Bear  Lake).  This  form  is  generally  larger  and  darker  than  eastern 
gruea^  as  usual  with  western  forms,  but  not  specifically  distinct,  I 
think.  Some  of  the  moths  are  nearly  as  pale  as  normal  grisea.  The 
larvce,  too,  are  the  same. 

Egg, — Nearly  hemispherical,  not  much  flattened,  no  rim,  the  sides 
perpendicular,  domed.  Ribs,  about  60,  waved,  smooth,  no  reticula- 
tions, diminishing  above,  forming  an  irregular  ring  aromid  the  micro- 
pyle,  which  is  shagreened.  Pale  bluish  green.  Diameter,  0.9  mm.; 
height,  0.45  mm.     Hatched  in  seven  days,  without  change  of  color. 

Stage  L — Head,  bilobed;  mouth,  broadly  projecting;  eye,  black; 
jaw,  brown.  Body,  uniform,  joint  12  a  little  enlarged,  white,  immacu- 
late; hair,  white,  spinulose;  hairs  i  to  iii,  long,  fine;  ivand  v,  shorter, 
weak.  Hairs  all  single,  no  subprimaries,  ia  +  ib  on  thorax.  No 
shields;  tubercles,  concolorous,  all  pale  and  transparent.  Dorsal  warts, 
conically  elevated;  feet,  equal.  Later  joints  2,  6-6,  9-10,  and  12  have 
diffuse  violaceous  dorsal  patches.  Still  later  purple  brown  spots 
appear,  small,  rounded,  covering  tubercle  ii  only,  on  joints  2,  4, 5  (the 
one  on  4  smaller  than  that  on  5),  8,  9,  and  12.  Warts,  white,  except 
in  the  dark  spots. 
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Stage  IL — Head  with  the  apex  subangular,  flat  before,  whitish, 
stained  with  brown  .streaks  above  the  clypeus;  mouth,  reddish;  width, 
0.6  mm.  Body,  moderate,  flattish;  warts,  large  conical,  concolorous. 
White,  an  obscure  white,  subdorsal  line  edging  the  dorsal  purple 
brown  spots  on  joints  2,  4,  5,  8,  9,  and  12,  with  a  slight  subdorsal  spur 
to  joint  11.  The  food  shows  green.  Each  wart  has  one  long  and  sev- 
eral short  hairs;  in  the  brown  spots  some  of  the  short  hairs  are  black 
with  enlarged  tips.     Skin,  granular;  feet,  all  pale. 

Stage  111, — Head,  angularly  bilobed,  wavshed  with  brown  all  over 
the  lobes,  especially  on  the  angles;  clypeus,  green;  antennce,  white; 
width,  1  mm.  Body,  cylindrical,  moderate;  warts,  prominent,  with 
line  long  and  other  short  hairs,  llairs,  sparse,  the  dorsal  ones  mostly 
blackish.  Green,  translucent,  a  white  suMorsal  band  edging  the 
patches  of  purple  brown  on  joints  2,  ^5,  8-1),  and  12,  that  of  joint  2 
diluted  with  green  behind.  The  patch  on  joints  is  smaller;  that  on  12 
extends  a  subdorsal  arm  onto  joint  11.     Feet,  green. 

Stage  IV. — Head,  high,  strongly  bilobed,  green  on  face,  vertex, 
and  sides,  all  shaded  with  dark  brown  mottled  on  a  pale  ground; 
width,  lA  mm.  Body  with  joints  5  to  7  prominent,  12  enlarged  dor- 
sally,  sides  perpendicular.  Warts,  round,  prominent,  concolorous 
with  the  markings.  Green,  joint  2  subdorsally,  4-5,  7-9,  11  subdor- 
sally,  12  dark  brown  between  a  pair  of  yellow  subdorsal  lines,  which 
widen  at  4-5  and  8-12.  Warts  with  several  long  hairs  and  a  few  short 
ones. 

Sta^je  V. — Head  thickly  washed  with  purple  on  a  white  ground  and 
a  little  white  behind,  only  th^  clypeus  green,  antennas  white;  width, 
2.2  mm.  Body  hunched,  sides  high,  perpendicular,  joints  5  and  12  a 
little  enlarged  dorsally.  Green,  a  purple  brown  dorsal  band,  wide  on 
joint  2  and  green  diluted,  wide  on  5,  narrow  on  6-7,  very  wide  on  8-12, 
oval,  including  a  green  spot  on  11-12  anteriorly,  which  cuts  into  the 
yellow  edging  on  joint  10  and  surrounds  tubercle  i  on  joint  11;  joint 
13  faintly  marked.  Warts  concolorous  with  the  markings;  feet,  green. 
The  sides  appear  shaded  by  minute  black  spicules;  there  are  brown 
spot«  at  the  spiracles  and  tubercle  vi;  some  secondary  hair  subven- 
trally. 

Stage  VL — Head  round,  flattened,  erect,  vertex  in  joint  2,  lobes 
purple  brown,  mottled  with  dark  in  front,  clypeus  green,  sides  whitish 
behind  the  eyes;  width,  3.1  mm.  Body  robust,  compressed,  joints 
4-7  highly  arched,  12  prominent,  dorsally  bearing  conical  warts  i  and 
ii  on  a  quadrate  platform.  Warts  rounded,  reduced,  but  the  dorsal 
ones  prominent;  few  haired,  not  dominant,  a  few  secondary  hairs  sub- 
ventrally,  especially  on  the  leg  bases.  Green,  a  dorsal  purple  brown 
stripe  wide  on  joint  2,  over  tubercle  i  on  joint  3,  triangularly  widened 
to  ii  on  5,  to  i  only  on  6-7,  elliptically  widened  on  8-12,  inclosing  a 
green  space  on  10-11  anteriorly,  reaching  the  anal  plate;  yellow  edged. 


Digitized  by  VjOOQIC 


804  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxvn. 

Brown  spots  around  the  spiracles  and  above  tubercle  vi.     A  few  whit- 
ish mealy  dotn  on  the  sides;  feet,  green. 
The  larvae  were  fed  on  birch. 

APATELA  MANSUETA  Smith. 

One  specimen,  July  21.  1  greatly  regret  that  the  life  history  of 
this  pretty  species  was  missed.  Mr.  Cockle  captured  a  female  speci- 
men, now  in  his  collection,  but  unfortunately  killed  it  before  noting^ 
its  identity. 

APATELA  DISTANS  .Grotc,  var.  DOLOROSA  Dyar. 

Three  specimens,  June  16,  19,  25.  1  have  another  from  Rossland, 
June  3,  1899  (W.  R.  Johnson).  The  specimens  are  darker  than  east- 
ern diHta?h8,  both  in  tlie  tone  of  the  gray  ground  and  the  amount  of 
black  shadings.  The  larva?  seem  to  vary  more  in  color  than  ea8tern 
larvie,  but  this  may  bo  because  I  have  a  larger  series  of  the  western 
form.  The  red  subventml  shade,  so  conspicuous  in  eastern  distans^ 
is  lacking  in  all  my  specimens. 

Egg, — Flat,  circular,  low  domed,  laid  singly  or  in  groups  partly 
overlapping.  Ribs,  al>out  60  around  the  margin,  diminishing  b^^ 
alternation  toward  the  vertex,  distinct,  finely  waved,  almost  beaded; 
diameter,  1.1  mm.;  height,  0.3  mm* 

Stage  I. — Head  shining  black,  mouth  brown.  Body  whitish,  joints  2 
to  10  clear  vinous  dorsally,  11  weak,  white,  12  and  13  brown.  Warts 
large,  blackish;  i  many  haired,  ii  to  v  single,  vi  absent;  leg  shields 
faintly  infuscated  tearing  a  hair;  on  thomx  tubercles  ia  and  ib  joined 
at  base,  iib  small,  separate,  no  subprimaries.  Feet  pale.  Hairs 
blackish,  spinulosc,  cervical  shield  infuscated.  Later  only  joints  5, 
8,  9,  and  12  are  vinous  red,  the  other  segments  fading  to  white;  the 
red  brown  marks  are  sharply  edged  and  there  are  slight  angular  ones 
on  the  white  segments. 

Stage  IL — Head  bilobed,  angular,  shining  black;  width  0.6  mm. 
Body  robust,  the  dorsum  serrate  by  the  projecting  tubercles;  sordid 
whit<3  on  the  sides  and  on  joints  10, 11,  and  13.  Dorsal  warts  broadly 
dark  vinous,  joints  5,  8-9,  and  12  marked  with  the  same  color.  Hairs 
black,  rather  bristly.  Later  a  continued  dark  dor^l  stripe  and  sul>- 
ventral  mottlings;  area  about  tul>ercle  iii  of  joints  3-4,  6-7,  10-11 
white.     Tlie  larva  tapers  tehind;  joint  12  is  prominent  dorsally. 

Stage  III, — Head  bilobed,  apices  sharp,  median  suture  depressed; 
shining  black;  width  0.8  mm.  Body  robust,  joints  5  and  12  a  little 
elevated;  warts  large,  black,  hair  thick  and  bristly,  black  with  a  few 
pale  ones  int^n'mixed.  The  body  is  mostly  dark,  lighter  between  the 
warts  on  joints  6,  7,  and  11.     Feet  all  dark. 

Stage  IV, — Head  rounded  quadrate,  flattened  before,  shining  black; 
width  1.5  mm.  Body  black  except  suMorsally  on  joints  6-7  and  10-11 
where  it  is  diluted  yellowish.      Warts  round,  black,  elevated;  hair 
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black,  bristly,  rather  even,  some  of  it  white  about  the  dilutions  and 
sabventrally;  none  secondary.  Feet  dark.  Hair  of  joints  5  and  12 
rather  denser  than  elsewhere.  In  some  specimens  all  the  central  hair 
on  joints  6  to  11  is  ocherous;  another  had  the  hair  all  brown,  tipped 
with  black. 

Sfa{/e  V, — Head  black;  width  2.1  mm.  Body  and  warts  black,  the 
dorsal  space  rather  widely  bare.  Hairs  at  the  ends  partly  or  wholly 
black,  the  central  ones  dull  foxy  red,  variable.  The  pale  subdorsal 
patches  are  gone.  Hair  rather  soft,  of  irregular  length,  some  of  the 
end  ones  longer. 

Stage  VI. — Head  bilobed,  rounded,  shining  black,  epistoma  and 
bases  of  antennae  white;  width  3  mm.  Body  equal,  joint  12  scarcely 
enlarged;  velvety  black  throughout.  Warts  large,  round,  shining 
grayish  by  whitish  rings  about  the  hairs,  i  very  large,  remote,  leaving 
a  rather  wide  dorsal  space.  Hairs  from  tubercles  i  and  ii  on  joints  4, 
5,  and  12  light  foxy  red,  the  rest  bluish  black,  stiff,  bristly,  but  mixed 
with  softer  spinulose  ones.  Other  specimens  have  red  brown  hair  the 
whole  length,  mixed  with  some  blackish  and  a  faint  reddish  shade 
along  the  subventral  fold  intersegmentally.  All  have  wart  i  partly 
white,  joint  12  subprominent  dorsally.  In  some  the  hair  is  all  black, 
while  one  had  it  white  with  red  hair  on  joints  5  and  12. 

APATELA  PERDITA  Grotc. 

Three  specimens,  June  13,  16.  The  species  is  a  very  distinct  one. 
Mr.  Cockle  had  not  taken  it  till  this  season,  though  I  have  several  from 
Rossland  taken  in  June,  1899,  by  Mr.  W.  R.  Johnson. 

£gg. — Shape  of  half  of  a  sphere,  base  broadly  flat;  about  50  waved 
ribs  diminishing  along  the  middle  and  again  near  the  vertex,  broadly 
triangular  in  section,  irregularly  waved;  surface  else  minutely  granu- 
lar shagreened.  Whitish,  later  all  reticulate  in  dark  red.  Diameter, 
1.3  mm.;  height,  0.7  mm. 

Stage  I. — Head  round  bilobed,  mouth  large,  antennae  short,  black 
over  vertex,  shading  to  brownish  below;  epistoma  and  antenna?  white. 
Body  cylindrical,  normal,  whitish,  a  vinous  shade  from  within  except 
on  joints  10  and  11.  Warts  moderate,  blackish,  i  many  haired  with 
large  and  small  hairs,  the  rest  single,  no  subprimaries.  Thorax  with 
ia  +  ib,  iib  small,  vi  single  haired  on  joints  3  and  4.  Cervical  shield 
small,  blackish.  Later  only  joints  5,  7-9  and  12  are  vinous  red,  the 
other  segments  greenish  white. 

Stage  II. — Head  sharply  bilobed,  shining  black,  mouth  and  antennae 
sordid  white;  width,  0.5  mm.  Body  robust,  with  large  warts  close 
together;  joint  12  a  little  enlarged,  11  weak.  Dark  vinous  brown, 
joints  6  and  10  pale,  11  decidedly  pale.  Hair  black,  the  lateral  ones 
paler.    All  the  warts  dark;  feet  black. 
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Stage  II L — Head  rounded  quadrate,  shining  black,  moutli  whitish; 
width,  0.75  mm.  Body  w  ith  joint  5  prominent,  12  enlarged  dorxally. 
Whitish,  largely  overlaid  with  purple  black,  joints  6,  10  and  11  are 
pale,  the  warts  pale  with  dark  color  infiltrated  between;  other  warts 
black.  Hairs  stiff,  black,  only  a  few  white  except  on  the  pale  seg- 
ments. Hairs  of  tubercle  i  on  joint  12  subpencilled,  erect.  Thoracic 
feet  })lack  ringed,  abdominal  ones  pale. 

Stage  IV. — Head  shining  black;  width  1  ram.  Body  cylindrical, 
warts  moderate,  joint  12  slightly  enlarged.  Black,  marked  with  white, 
which  is  cut  into  streaks  and  spots  on  joints  3,  6,  10,  11,  and  13;  a 
white  subventral  stripe.  Warts  black;  hair  black  except  some  white 
ones  which  are  mostly  shorter,  from  the  pale  parts.  No  secondary 
hairs. 

Stage  V. — Head  shining  black;  width,  1.4  mm.  Body  all  black, 
densel}^  coverexl  by  the  bristly  black  hairs,  no  open  dorsal  space.  On 
joints  3,  4,  6, 10,  and  11  there  are  also  intermixed  fine  soft  wavy  white 
hairs,  some  of  the  bristles  here  also  white.  Subventral  hairs  largely 
white  and  longer.     Joints  5  and  12  i-ather  prominent. 

Stage  VI. — Width  of  head,  2.3  mm.  All  black,  joint  12  prominent 
Hairs  of  joints  5  and  12  dorsally  deep  black,  of  4  and  6  mixed  with 
feathered  w  hite,  the  rest  mostly  white  but  mixed  with  black,  bristly, 
irregular,  rather  dense;  some  long  pale  hairs  subventrally;  spiracle> 
white. 

Stage  VII — Width  of  head,  3.5  nmi.  Black,  the  segmental  incisures 
3-4  and  4-5  exposed  in  the  warning  attitude;  joints  5  and  12  promi- 
nent. No  change  from  the  previous  stage;  warts  black;  hair  bristly, 
rather  dense,  black  on  joints  5  and  12,  elsewhere  black  mixed  with 
ocherous  white,  distinctly  ocheroiis  on  joints  4  and  6,  weaker  on  joint 
11.  Some  long  hairs  at  the  ends.  Some  of  the  hairs  are  softer  bat 
hardly  spinulose,  most  noticeable  on  the  prominent  segments.  Wart^ 
i  of  joints  6  to  11  more  or  less  white. 

APATELA  EMACULATA  Smith. 

One  specimen,  July  29  (Bear  Lake).  This  is  very  close  to  di^tm» 
var.  dohrosa,  and  ma}"  prove  to  be  the  same.  It  is,  however,  a 
smoother  gray,  without  the  contrasts  of  light  and  dark  shades,  the 
transverse  posterior  line  is  less  distinctly  dentate,  and  there  are  other 
slight  differences.  Therefore  I  keep  them  separate  until  more  material 
is  at  hand.  My  specimen  agrees  closely  with  Smith's  type  froffl 
Easton,  Washington  (Koebele). 

APATELA  IMPLETA  Walter,  var.  ILLITA  Smith. 

Thirteen  specimens,  June  2,  13,  16,  18,  19,  23,  25,  July  19.  Thfe 
form  was  described  as  a  distinct  species,  but  is  better  placed  as  a 
western  race  of  Impleta.     The  specimens  are  genei'ally  darker  than  the 
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eastern  form,  Smith's  male  type  before  me  being  much  darker;  but 
others  are  not  so  dark,  some  being  practicall}^  as  light  as  normal 
unpleta  and  nearly  indistinguishable  therefrom.  The  larva,  too,  is  close 
to  th^  eastern  one.  It  is  this  larva  to  which  I  referred  in  the  descrip- 
tion of  stage  v^  of  lutei^oma  {—impleta)  as  "  Calif  or  nian  examples." 

£gg^ — Shape  of  half  of  a  sphere,  not  broadly  flattened;  domed,  laid 
singly  or  in  groups,  partly  overlapping.  About  80  vertical  ribs, 
diminishing  toward  the  vertex,  moderate,  sharp,  rather  high  and 
narrow,  waved,  joined  by  narrow  low  cross-striae  The  ribs  run 
practically  to  vertex,  becoming  confused.  Yellowish  white,  later  with 
little  red  dots  rather  thickly  scattered.  Diameter,  1.2  mm.;  height, 
0.6  mm. 

Stage  L — Head  cordate,  black  above,  shading  to  whitish  about  the 
mouth,  jaws  brown.  Body  whitish,  dorsum  broadly  dark  vinous, 
except  joint  11  and  the  anal  feet.  Hair  long,  black,  curved;  wart  i 
large,  many  haired,  the  rest  single  with  no  subprimaries;  iv  and  v  with 
smaller  haire.  On  thorax  tubercles  ia+ib;  joint  11  weak,  its  wart  i 
many  haired,  but  small.  Later  the  larva  is  white,  cervical  shield 
transverse,  black;  joints  4  posteriorly — 5,  8,  9,  12  with  large  dorsal 
spots.  Warts  all  black,  except  those  on  joint  11.  The  dark  patch  on 
joint  12  is  infiltrated  by  pale. 

Stage  IL — Head  cordate,  pale,  the  apices  of  the  lobes  black;  width, 
0.5  nmi.  Joints  3, 6-7, 10  posteriorly — 11  greenish,  the  other  segments 
and  all  the  warts  dark,  vinous  blackish.  Hairs  black  dorsally,  pale 
subventrally,  straight  and  stiflf.  Feet  pale.  The  sides  below  wart  iii 
are  entirely  pale. 

Stage  IIL — Head  rounded,  quadrate,  shining  black,  paraclypeus 
whitish,  labrum  and  antennae  narrowly  pale;  width,  0.9  mm.  Body 
purplish  black  over  dorsum,  sides  of  joint  11  pale  and  showing  a  white, 
subdorsal  band;  subventral  region  and  feet  pale;  thoracic  feet  blackish. 
Hairs  black  doi'sally,  whitish  subventrally,  rather  dense,  spinulose, 
joint  5  with  heavy  dorsal  tuftings,  and  6  with  short  pale  hairs;  hairs 
of  tubercle  i  of  joint  12  penciled,  short,  plmnose.  Hair  of  joint  11 
short  and  mostly  pale. 

Stage  IV. — Head  bilobed,  shining  black;  width,  1.5  mm.  Body 
black  dorsally,  dotted  on  the  sides,  whitish  subventrally  and  on  anal 
feet;  a  pale  yellow  subdorsal  bar  on  joint  11  covering  wart  ii.  Warts 
round,  black,  distinct;  no  secondary  hair.  Black  and  white  fan- 
shaped  tuft  on  joint  5,  a  smaller  white  one  on  joint  6,  a  pair  of  erect 
subdorsal  pencils  on  joint  12  black.  White  hairs  over  the  head  and 
subventrally.     Thoracic  feet  black,  abdominal  ones  pale. 

Stage   V. — Head  bilobed,  shining  black,  a  white  mark  in  para- 

clyi)eus,  epistoma  and  labrum  whitish;  width,  2.5  mm.     Body  black 

1 

oProc.  U.  S.  Nat.  Mus.,  XXI,  1898,  p.  163. 
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dorsally,  whitish  subventrally  and  on  feet,  lateral  warts  pale.  A  yel- 
low bar  on  wart  ii  of  joint  11,  a  pale  yellow  stripe  along  wart  v. 
Hairs  whitish,  mostly  thin  but  tufted  in  dorsal  fans,  black  on  joint  5, 
white  on  6  and  5  laterally  and  sKghtly  on  4;  a  black  subdorsal  pencil 
on  12  and  small  white  tuft  below  it.  Joint  12  somewhat  enlarged. 
Later  the  subdorsal  stripe  and  subventral  band  are  more  or  less  dark 
red.  One  had  the  tufts  on  joint  5  brown,  those  of  4  and  6  pinkish 
ocherous. 

Stage  VL — Head  black,  paraclypeus,  epistoma,  edges  of  labrum 
white;  width  3.2  mm.  Subdorsal  stripe  on  joints  10  and  11  at  tubercle 
ii  and  subventral  band  at  tubercle  v  deep  red  shaded.  Body  black 
dorsally,  dotted  and  streaked  with  white  on  the  sides.  Fan  tufts  on 
3,  4,  and  6  creamy  white,  that  on  5  larger  and  pale  brown;  divaricate 
pencils  of  joint  12  black  with  white  ones  below.  Other  hair  mostly 
white.     All  as  before. 

Stage  VIL — Width  of  head,  4  ram.  No  change  fmm  the  last  stage. 
Stripes,  deep  crimson;  body  black  with  white  markings,  tufts  of  warts 
i  and  ii  of  joint  5  black  or  cream  color,  of  iii  on  joints  5,  4,  and  6 
cream  color,  of  i  on  joint  12  black  with  cream  color  below.  Other 
hairs  pale. 

Cocoon  of  silk  between  leaves. 

MEROLONCHE  LUPINI  Grotc. 

No  specimens.  One  in  Mr.  Cockle's  collection  is  labeled  spifiea 
Grote  and  seems  intermediate  between  that  and  luplnl^  for  the  ordi- 
nary spots  are  distinct,  and  so,  too,  is  the  median  shade,  which  is  black* 
and  angulated  in  the  middle. 

PANTHEA  PORTLANDIA  Grotc. 

No  specimens;  one  from  Mr.  Cockle's  collection  is  before  me. 

PANTHEA  GIGANTEA  French. 

No  specimens.  One  from  Mr.  Cockle's  collection,  collected  August 
13,  1902,  is  a  female  and  expands  only  45  mm. 

RAPHIA  FRATER  Grotc. 

No  specimens;  one  from  Mr.  Cockle's  collection,  June  2, 11)02.  The 
form  is  similar  to  that  which  I  have  from  Easton,  Washington  (Koe- 
bele).  Like  Gluphlsla  fijHte7itrio7ialifi,  discussed  later,  this  specie^s 
feeds  on  the  aspen  and  cottonwood,  and  its  I'ange  is  coextensive  with 
ite  food  plants.  As  with  the  Gluphisia^  Baphia  runs  to  a  variety  of 
local  forms,  exactly  paralleling  the  forms  of  Gluphisla  and  conditioned 
by  the  same  differences  in  environment.  Prof.  J.  B.  Smith  has  lately 
conceived  the  idea  of  treating  all  these  forms  as  distinct  species,  exactly 
as  the  late  Henry  Edwards  did  with  GluphUla  twenty  years  ago.    But 
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such  a  course  does  not  properly  indicate  the  relationships  of  the  forms. 
The  names  coloradetuis  Putnam -Cramer,  palhila  Hy .  Edwards,  and  cin- 
d^rella  Smith  will  be  referred  as  varieties  oif rater  Grote.  The  form 
from  Kaslo  and  £aston,  Washington,  alluded  to  above,  is  very  similar 
to  typical  yra^,  but  is  a  little  darker  shaded  on  the  basal  and  inner 
portions  of  the  f  orewing. 

HADENELLA  TONSA  Grote. 

One  specimen,  August  8,  and  three  from  Mr.  Cockle's  collection, 
July  31,  1901,  August  20,  1903,  and  September  6,  1902.  The  speci- 
mens agree  with  the  type  of  suhjuncta  Smith  before  me.  In  Bulletin 
52,  U.  S.  National  Museum,  I  referred  siihjwicta  as  a  synonym  to 
minnscida  Morrison;  but  I  learn  from  Doctor  Smith  that  this  is  an 
error,  and  that  svbjnncta  is  realy  synonymous  with  tonsa  Grote. 

PLATYPERIGEA  ANOTHA  Dyar. 

One  specimen,  August  22  (Revelstoke).  Mr.  Cockle  has  another, 
pale  and  somewhat  faded. 

PLATYPERIGEA  PR/EACUTA  Smith. 

No  specimens.  One  from  Mr.  Cockle's  collection,  August  19, 1901, 
closely  resembles  the  type  before  me,  except  that  the  transverse 
anterior  line  is  heavier,  the  spots  more  distinct,  and  the  dark  shade  at 
anal  angle  less  distinct.* 

CARADRINA  MERALIS  Morrison. 

Twenty-three  specimens,  August  1,  6, 11, 13, 15, 16, 17.  The  speci- 
mens are  all  dark  gray,  with  the  ordinary  spots  black-filled  and  con- 
trasting, hind  wings  more  or  less  gray  shaded,  even  in  the  males.  They 
dijater  from  the  meraZls  in  the  National  Museum  collection  (Rhode 
Island,  Colorado),  in  being  rather  darker,  with  the  ordinary  lines  and 
terminal  shade  better  defined.  The  form  seems  scarcely  specifically 
distinct  from  extimia  Walker. 

CARADRINA  EXTIMIA  Walker. 

Seven  specimens,  July  10,  24,  August  15,  17,  and  one  from  Mr. 
Cockle's  collection,  July  10.  The  larva  is  darker  than  that  of  extimia 
from  Colorado,  but  otherwise  exactly  like  it.  1  have  already  given 
the  life  history.^ 

CARADRINA  MIRANDA  Grote. 

One  specimen,  June  24,  and  one  from  Mr.  Cockle's  collection,  June 
11.  The  specimens  are  large  and  grayish  powdery,  but  not  specifi- 
cally distinct  from  mircmda^  I  think. 


aProc.  U.  S.  Nat  Mus.,  XXV,  1902,  p.  375. 
Proc.  N.  M.  vol.  xxvii— 03 56 
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CARADRINA  NITENS  Dyar. 

Four  specimens,  June  25,  July  4,  and  one  from  Mr.  Cockle's  collec- 
tion, June  7.     This  is  a  larger  and  blacker  form  than  rniranda. 

PERIGEA  VETERATA  Smith. 

No  specimens,  but  one  from  Mr.  Cockle's  collection. 

OLIGIA  PESTIVOIDES  Guen6e. 
One  specimen,  June  13. 

HADENA  CURVATA  Grotc. 

One  hundred  and  seventy -two  specimens,  June  25,  July  12,  l-l,  19, 
25,  27,  30,  August  5,  6,  7,  12,  13,  17.  This  has  been  referred  as  a 
synonym  of  hinotata  Walker,  by  Mr.  Grote  himself.  However,  hino- 
Uda  was  described  from  Vancouver  Island  and  my  specunens  from 
there  (Wellington,  Rev.  G.  W.  Taylor;  Victoria,  Mr.  A.  W.  Hanham) 
differ  in  the  greater  size  of  the  pale  patch  beyond  the  reniform,  in 
which  the  transverse  posterior  line  is  nearly  lost.  Walker  seems  to  be 
referring  to  such  a  character  in  his  description  when  he  8a3's  "reni- 
formi  magna  ochraceocinerea."  Grote  says  of  Walker's  type:  *''It  is 
rubbed,  very  dark,  with  the  pale  brown  reniform  contrasting."  Cur- 
vata  was  described  from  Mendocino  County,  California,  and  Grote 
says  in  reference  to  this  marking:  "ochery  brown  ♦  ♦  ♦  always 
stains  the  approximate  transverse  posterior  line  opposite  this  [reni- 
form] spot.  *  *  *  "  1  think  this  applies  more  nearly  to  the  form 
before  me,  in  which  the  pale  patch  is  small  and  distinctly'  traversed  by 
the  transverse  posterior  line.  1  have  this  same  form  from  the  Sierra 
Nevada  Mountains  of  California  (Coll.  J.  B.  Smith)  and  Placer  County, 
California  (Koebele).  The  latter  specimens  were  named  adni<m^  but 
wrongly  so,  I  judge,  as  that  species  is  described  as  paler  and  more 
variegated  than  curvata^  and  comes  from  Nevada  and  other  arid  regions. 

Eggs  from  captive  females  were  difficult  to  obtain  and  proved 
sterile;  but  full  grown  larvse  occurred  to  us  on  the  wild  cxxrrBXit  {Ribes 

Eg(j, — Slightly  spheroidal,  nearly  spherical,  without  basal  flattening; 
smooth  dark  yellow,  the  surface  flattened  in  small  hexagonal  areas 
without  raised  reticulations  or  any  trace  of  ribs,  minutely  shagreened; 
diameter,  0.8  mm. 

Larva, — Head  erect,  vertex  in  joint  2;  green,  faintly  white  dotted 
on  the  lobes,  antennje  and  mouth  pale;  width  2.6  mm.  Body  cylin- 
drical, normal,  joint  13  a  little  attenuated  behind,  12  very  slightly 
humped.  Green  streaked,  dotted  with  yellow,  shields  concolorous, 
uncornified;  dorsal  line  white,  distinct  from  joint  2  anteriorly  to  13 
posteriorly,  widened  a  little  on  the  posterior  slope  of  joints  12-13; 
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subdorsal  line  yellow,  broken,  dotted,  waved  upward  a  little  on  the 
centers  of  the  segments,  especially  so  on  joint  12;  substigmatal  line 
yellow,  narrowly  linear,  just  touching  the  lower  edges  of  the  spiracles 
throughout,  distinct  and  whitish  on  the  anal  foot.  Feet  green.  The 
dorsal  and  subdorsal  lines  are  distinct  on  joint  2.  Spiracles  white, 
black  rimmed.  The  substigmatal  line  is  edged  with  red  above 
narrowly,  especially  on  joint  12. 

HADENA  DIVESTA  Grotc. 

No  specimens;  one  from  Mr.  Cockle's  collection  was  labeled  Chyto- 
nix  pcdliatricula  Grote,  to  which  species  it  bears  a  slight  resemblance. 

HADENA  REMISSA  Hiibner. 

No  specimens;  one  in  Mr.  Cockle's  collection,  July  21,  1901. 

HADENA  IMPULSA  Guen6e. 

No  specimens;  one  in  Mr.  Cockle's  collection,  July  8,  1902. 

HADENA  BARNESII  Smith,  var.  SORA  Smith. 

Nine  specimens,  June  30,  July  8,  19,  25,  August  5,  15,  and  two 
from  Mr.  Cockle's  collection  July  18,  1901,  August  22,  1901.  The 
specimens  agree  excellently  with  Smith's  description  of  soi'a.  I  do  not 
see  in  the  form  anything  but  a  dark  variety  of  harnesii  from  Colorado 
and  Wyoming,  types  of  which  are  before  me. 

HADENA  VERSUTA  Smith. 

Seventeen  specimens,  July  2,  19,  24,  25,  27,  30,  August  1,  12,  16, 
and  one  from  Mr.  Cm^kle's  collection  July  25,  1902.  Another  speci- 
men in  Mr.  Cockle's  collection  is  labeled  Iladeiia  diicta^  and  is,  indeed, 
so  much  like  it  as  to  suggest  that  vermita  is  but  a  western  form  of  that 
species.  Still  another  specimen  is  marked  Ilculena  hma  Strecker,  but 
evidently  incorrectly  when  compared  with  authentic  specimens  of  that 
species.     Eggs  were  obtained  from  captive  females. 

E(j(j. — Liiid  singly.  Spherical,  the  base  broadly  flattened  and 
strongl}^  adherent.  Ribs  about  48,  straight,  narrow,  parallel,  run- 
ning nearly  to  the  summit  before  decreasing  in  number,  crested  by 
vertical  reticulations,  but  without  any  in  the  hollows,  the  cells  rounded 
quadmngular,  waving  the  ribs  a  little.  Vertex  reticulate,  microplye 
slightly  raised.  Pale,  slightly  greenish  yellow;  diameter  1  mm. 
Later  washed  with  red  over  most  of  the  vertex. 

Stage  L — Head  rounded  bilobed,  shining  pale  luteous  with  brown 
spots  at  the  tubercles,  eye  black,  mouth  brown.  Body  moderate,  joint 
12  enlarged,  feet  of  joints  7  and  8  much  shortened.     Tubercles  large. 
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round,  black,  low  elevated.     Shields  concolorous  with  the  black  tuber- 
cles; feet  pale,  whitish;  skin  minutely  sparsely  dark  granular. 

Stage  IL — Head  round,  shining  pale  green;  width,  0.7  ram.  Body 
slender,  I'ather  elongate,  feet  of  joints  7  and  8  short,  joint  12  slightly 
enlarged.  Translucent  pale  green,  no  marks,  no  shields,  very  faintly 
indicated  dorsal  and  subdorsal  pale  lines.  Tubercles  minute,  set^e 
moderate,  rather  stiff,  black. 

Stage  III, — Head  shining  green,  ocelli  black;  width,  1.05  mm. 
Body  rather  slender,  feet  of  joints  7  and  8  shortened,  joint  12  enlarged 
dorsally.  Soft  green,  dark  dorsally,  pale  subventi-ally;  dorsal  and 
subdorsal  lines  narrow  white,  the  stigmatal  line  broader,  white,  edged 
with  dark  green  above.  Feet  green;  no  shields;  tubercles  white  witii 
black  hair  dots. 

Stage  IV, — Head  rounded,  the  apex  in  joint  2,  shining  green,  luteous 
tinted;  width  1.6  mm.  Body  cylindrical,  joint  12  not  enlarged,  the 
feet  equal.  Translucent  green,  dotted  with  white,  the  incisures  folded 
yellowish.  Dorsal  line  narrow,  subdorsal  more  distinct,  broken,  dotted 
white,  edged  by  a  space  from  which  the  white  dots  are  absent.  Stig- 
matal line  broad,  white  on  its  dorsal  edge,  diffuse  and  fading  below, 
covering  the  spiracle  except  on  joints  2  and  12.  Feet  green;  tubercles 
white  with  black  hair  dots;  setae  minute. 

Stage  V, — Head  greenish  luteous,  shining,  faintly  brown  tinted 
above  and  vacuolated  by  the  greenish  ground;  width  2.2  mm.  Dorsum 
pale  brown  to  the  spiracles  by  thick  brown  and  whitish  dots  on  the 
green  ground  color;  dorsal  line  obscure,  white,  dark  edged,  a  dark  spot 
on  tubercle  i;  subdorsal  line  finely  dotted,  faintly  dark  edged;  stig- 
matal line  narrow,  white,  passing  below  the  spiracle  on  joints  2  and  12; 
subventml  region  green  with  white  dots.  Feet  pale;  spiracles  white 
with  black  edge;  thoracic  feet  a  little  smoky;  tubercles  white  with 
dark  hair  dots,  obscure;  seta3  short  and  fine. 

Stage  VI. — Head  rounded,  wider  than  high,  shining  greenish  luteous, 
reticulate  in  pale  brown,  the  ground  showing  as  rounded  dot«;  width 
3.1  mm.  Body  moderate,  joint  12  slightly  enlarged,  feet  equal,  no 
shields.  Mottled  with  brown  and  dotted  with  whitish  on  a  pale  green 
ground  to  the  spiracles,  subventral  region  green  with  white  dots,  the 
dorsum  appearing  greenish  brown,  the  venter  green.  Doi'sal  line 
whitish,  dark  edged,  the  edges  macular  in  the  incisures,  tubercles 
i  and  ii  with  brown  spots  above;  stigmatal  line  narrow,  white,  vacuolar, 
passing  below  the  spiracle  on  joints  2  and  12;  feet  green  like  the  sub- 
ventral  region;  tubercles  small,  whitish;  set«e  small. 

HADENA  FINITIMA  Gucn^e,  var.  CERVIANA  Smith. 

Four  specimens,  June  8,  13,  23,  July  8.  In  Bulletin  52  of  the  U.  S. 
National  Museum,  I  referred  cennmia  as  a  variety  of  the  European 
iasUmea  Fabricius  on  the  strength  of  a  specimen  labeled  for  me  by 
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Prof.  J.  B.  Smith.  But  Professor  Smith  maintains  the  distinctness 
of  these  species,**  though  he  admits  cerviana  to  be  the  northwestern 
representative  of  the  esLstevnfinitima^  and  I  accordingly  so  refer  it. 

HADENA  LONGULA  Grote. 

One  specimen  August  11,  much  worn  and  faded;  also  one  from  Mr. 
Cockle's  cx)llection  September  18,  1901. 

HADENA  REMISSA  Htibner. 

Two  specimens,  July  19,  August  6. 

HADENA  VULTUOSA  Grote. 
One  specimen,  July  27,  and  one  from  Mr.  Cockle's  collection. 

HADENA  LATERITIA  Httbner. 

Sixteen  specimens,  July  25,  27,  30,  August  6,  16,  18. 

HADENA  DUBITANS  Walker,  var.  COGITATA  Smith. 

Four  hundred  and  thirty-two  specimens,  June  21,  July  14,  24,  27, 
29  (Bear  Lake),  30,  August  6,  6,  7,  12, 16, 17.  Many  of  the  specimens 
are  light,  nearly  like  Smith's  type  of  cogitata^  but  they  run  darker 
also,  the  darkest  fully  matching  the  ordinary  dubitans  of  the  East. 
This  is  not  a  racial  distinction,  as  eastern  specimens  are  sometimes 
light.     The  name  cogitata  can  be  used  to  designate  the  variation. 

HADENA  MAIDA  Dyar. 

Nine  specimens,  July  25,  27,  August  4,  6,  12,  17. 

HADENA  DEVASTATRIX  Brace. 

Eight  hundred  and  fifty-two  specimens,  July  21,  27,  August  3,  4, 
6,  7,  11,  12,  13,  15,  16.  Although  this  species  and  duhitans  were  very 
conmion,  it  was  impossible  to  obtain  the  life  history  of  either,  though 
efforts  were  made  to  dd  so.  The  captive  females  refused  to  deposit 
eggs. 

HADENA  ARCTICA  Boisduval. 

Sixty-five  specimens,  July  4,  19,  27,  30,  31,  August  6,  7,  16,  17,  18. 
This  species,  like  the  preceding,  refused  to  deposit  eggs. 

HADENA  PLUVIOSA  Walker. 

Three  specimens,  July  21,  August  11,  September  10  (Banff,  Alberta). 
Apparently  distinct  from  arctica  Boisduval,  but  very  close  to  it. 

aCan.  Ent.,  XXXV,  1903,  p.  134. 
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HADENA  RELECINA  Morrison. 

No  specimens;  one  from  Mr.  Cockle's  collection,  September  19. 
'    POLIA  EPICHYSIS  Grote. 

Two  specimens,  August  16, 18,  and  one  from  Mr.  Cockle's  collection, 
September  1,  1902.  1  now  regard  this  as  a  distinct  species  from 
theodori  Grote. 

POLIA  SANSAR  Strecker. 

One  specimen,  August  6,  which  1  refer  here  with  some  hesitation. 
Strecker  described  the  markings  as  brown,  while  mine  are  black.  My 
specimen  is  like  pulverul^nta  Smithy  but  less  powdery,  a  smooth  bluish 
gray- 

HYPPA  XYLINOIDES  Guen^e. 

Six  specimens,  June  13,  25,  July  17,  August  5,  7.  The  moths  are  a 
little  darker  and  gi*ayer  than  eastern  specimens,  with  rather  less  of  the 
brownish  shading,  while  the  larvae  are  a  little  lighter  than  eastern 
larvte,  more  yellowish;  but  I  think  there  is  no  specific  diflFerence.  The 
male  antennae  have  the  pectinations  as  in  eastern  specimens. 

Eggs. — Laid  singly.  Shape  of  three-fourths  of  a  sphere;  a  little 
spheroidal;  about  25  low,  rounded  ribs  project  a  little  above  the  level 
at  the  top,  crossed  by  distinct  hexagonal  reticulations,  clear,  trans- 
parent. Vertex  reticulate,  micropyle  with  pyriform  cells;  pale 
whitish;  diameter,  0.8  mm. 

Stage  I, — Head  round,  bilobed,  full,  shining  black.  Body  equal, 
normal,  joint  12  a  little  enlarged,  joints  5  and  6  also  circularl}^  enlarged, 
feet  of  joints  7  and  8  small.  Cervical  shield  brown,  body  white,  ali- 
mentaiy  canal  reddisli  before.  Tubercles  small,  black;  setoe  moderate 
brownish;  no  marks.  Later  green  from  the  food,  striated  with  reddish 
subdorsally  and  subventrally. 

St(ige  II. — Head  rounded  bilobed,  shining  luteous,  broadly  smoky 
black  over  back  of  lobes;  width,  0.6  mm.  Body  enlarged  a  little  at 
joint  5,  distinctly  so  at  12,  feet  of  joints  7  and  8  rather  small.  Sordid 
green,  a  narrow  white  dorsal  and  subdorsal  line,  the  subdorsal  one 
looped  up  at  joint  12;  a  broad  lateral  brown  shade;  substigmatal  band 
broad,  faintly  whitish;  a  slight  brown  shading  subventrally.  Tubercle 
dots  black;  seta?  short,  pale.     Feet  pale,  the  thoracic  one^  smoky. 

Stage  III. — Head  sordid  luteous,  shining,  dotted  with  sijioky  on  the 
tubercles  and  with  reticulations  above  the  eye;  width,  0.85  mm. 
Body  contracted  at  joints  10-11,  12  enlarged  dorsally  and  widened; 
feet  about  equal.  Yellowish  brown,  a  red  brown  narrow  dorsal  lat- 
tice; dorsal  and  subdorsal  lines  white,  narrow.  Sides  dark  brown, 
especially  below;  stigmatal  band  whitish,  broad,  brown  filled,  obscure 
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except  on  joint  2  and  12-13,  where  it  forms  a  bright  white  spot.  Sub- 
venter  brown  marbled;  feet  pale. 

Stage  IV. — Head  flattish  before,  shining  pale  luteous,  heavily  retic- 
ulate in  dark  brown  with  a  stripe  before  the  eye  lighter  edged  below; 
width,  1.3  mm.  Body  narrow  from  joint  5  to  the  head,  joint  12  much 
enlarged.  Pale  ocherous  dorsally,  a  rectangular  lattice  of  dark  brown, 
darker  in  the  incisures;  dorsal  and  subdorsal  lines  fine,  whitish,  dotted. 
Sides  dark  brown,  dotted  and  reticulate;  substigmatal  line  obsolete 
except  on  joints  2-4  and  12-13,  where  it  is  white.  Feet  pale;  tubercles 
i  and  ii  white,  a  little  elevated. 

Stage  V. — Head  shining,  as  before,  clypeus  dark  edged,  the  side 
stripe  broad  and  white  edged  below;  width,  1.8  mm.  Thorax  small, 
joints  5  and  6  a  little  humped,  12  angularly  enlarged  both  dorsally  and 
laterally.  Dorsum  light  yellow,  checkered  in  brown  and  marked  by 
lattice  work;  dorsal  line  dotted,  white;  tubercles  i  and  ii  white. 
Sides  darker,  olivaceous  shaded,  dotted;  a  dark  brown  stigmatal  line 
below  which  on  joints  2-3  and  12-13  is  bright  white,  mottled  with 
brown.  Feet  equal,  pale.  Subventer  more  white  dotted  than  the 
sides. 

Stage  VI. — Head  rounded,  the  apex  in  joint  2;  shining  brown, 
faintly  reticulate  with  a  still  darker  shade;  a  lighter  lino  behind  the 
ocelli  with  pale  rings  about  them;  width,  3.3  mm.  Body  robust,  joint 
12  enlarged,  joints  2  and  3  a  little  tapered;  feet  equal.  Light  yellow 
brown  dorsally,  with  faint  darker  lattice  darkened  to  form  interseg- 
mental dorsal  spots.  Tubercle  i  dark,  ii  whitish;  sides  darker,  espe- 
cially intersegmentally,  tubercle  iii  dark;  a  dark  edge  to  the  broad, 
sordid  whitish  substigmatal  band,  reddish  reticulate  all  over;  sub- 
ventml  region  smokil}'^  darkened.  Thoracic  feet  pinkish,  abdominal 
ones  like  the  subventral  area,  anal  feet  brown  without,  with  a  white 
line.     Tubercles  minute,  seta3  pale,  spiracles  reddish. 

HYPPA  INDISTINCTA  Smith. 

Three  specimens,  July  19,  21  (Bear  Lake  Mountain).  I  am  in  some 
doubt  of  the  determination.  Smith  described  indwtincta  from  one 
male  from  Mount  Hood,  Oregon,  which  appeared  to  him  to  be  and 
probably  was  aberrant  in  markings.  He  has  identified  as  this  species 
a  female  in  the  National  Museum  from  Easton,  Washington  (Koetele). 
The  length  of  the  pectinations  of  the  male  antennae  was  not  stated. 
Later  I  identified  some  specimens  from  Alaska  (Harriman  expedition) 
with  the  European  recttlinea  Esper.  Recently  Smith  described  hrun- 
nelcrista  from  Calgary,  Alberta,  without  any  reference  to  or  com- 
parison with  rectilhiea  or  indtstiTicta^  but  with  the  statement  that  the 
male  antennal  pectinations  are  longer  than  in  the  eastern  jrylinoides. 
In  all  that  has  been  published  there  is  nothing  tangible  to  differentiate 
indlatuwta  Smith,    rectilhiea  Dyar   (not   Esper),   and    hranneicrhta 
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Smith,  and  1  provisionally  regard  them  as  representing  one  species. 
Unfortunately,  in  my  specimens,  identified  as  rectiliTiea^  there  is  but 
one  male,  and  that  without  antennae;  neither  have  1  any  male  in  the 
Kaslo  catch,  nor  has  Mr.  Cockle  one  in  his  collection.  Till  the  con- 
trary is  shown  it  is  fair  to  assume  that  all  have  long  pectinations,  and 
this  will  differentiate  them  from  the  European  rectilinea  Esper,  in 
which  the  pectinations  are  much  shorter  than  in  xylinoides.  In  all,  the 
patagia  are  solidly  blackish  brown  without  the  central  lighter  bar  of 
xyliifioide^. 

The  larvae  are  very  dark  in  color,  though  marked  with  the  same 
pattern  as  xylhwid'es. 

Egg, — Shape  of  two-thirds  of  a  sphere,  the  base  flattened.  Ribs 
about  40,  diminishing  by  confluence,  confused  into  coarse  quadrangu- 
lar reticulations  on  the  summit,  the  micropylar  rosette  of  cells  raised. 
The  ribs  have  sharp  angular  summits,  the  cross  striae  are  fine,  yet 
distinct,  forming  cells  twice  as  wide  as  long.  PaJe  yellow;  diameter, 
0.8  mm.     Laid  singly. 

Stage  L — Head  and  cervical  shield  brown  black;  thoracic  feet,  the 
small  round  tubercles  and  leg  shields  also  black.  Body  whitish,  later 
with  a  brown  stripe  between  tubercles  iii  and  iv.     Setae  short,  dark. 

Stage  IL — Head  luteous,  brown  dotted  at  the  vertex;  width,  0.7  mm. 
Body  moderate,  joint  12  enlarged,  whitish  green,  dorsal  and  subdorsal 
lines  white,  a  broad  lateral  brown  stripe.  Tubercles  black,  moderate; 
no  shields;  feet  pale. 

Sta<ie  II L — Head  1.3  mm.  Like  stage  iv  of  xylinoides^  but  the 
dorsal  ground  pale  ocherous  greenish,  while  the  lattice  marking 
appears  rather  as  oblique  streaks  dorsally  posteriorly  to  subdorsally 
anteriorly,  the  anterior  bars  of  the  lattice  being  weak.  Dorsal  and 
subdorsal  lines  white  dotted,  stigmatal  band  pale  the  whole  length,  but 
white  only  at  the  ends.     Lateral  region  nearly  solidly  dark. 

Stage  IK — Head  sliining  dull  sordid,  the  brown  marks  hardly 
legible;  a  light  side  stripe;  width,  1.9  mm.  Joint  12  angularly 
enlarged;  dorsum  brownish  white,  brown  strigose  with  oblique  shades 
from  the  posterior  dorsal  part  of  the  segments,  obscure,  gathering 
more  solidly  forward  and  downward  to  cut  the  pale  subdorsal  line, 
which  is  finely  dotted.  Dorsal  line  white  dotted,  dark  edged.  Sides 
more  heavily  strigose,  especially  below;  a  waved  brown  line  above 
the  pale  stigmatal  space,  shading  to  white  on  joints  2-3  and  12-13. 
All  below  the  lateral  region  white  dotted,  the  lower  lateral  and  sub- 
ventral  ground  purplish  brown.     Feet  with  dark  plates. 

Stage  V. — Head,  2.2  mm.  Very  black,  nearly  all  the  marks  obscured 
by  dull  black,  all  white  dotted.  Dorsal  and  subdorsal  lines,  narrow 
rows  of  white  dots,  the  yellowish  ground  showing  in  oblique  strigose 
patches  in  the  dorsal  space.  The  stigmatal  line  shows  yellowish  at 
the  ends,  dotted;  also  the  color  is  ])lack  to  the  feet;  claspers  pale. 

Stage  VI. — Head,  2.9  mm.     As  in  the  previous  stage. 
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EUPLEXIA  LUCIPARA  Linnaeus. 

Eight  specimens,  June  10,  16,  25,  30,  July  14,  19.  The  life  history 
was  observed,  but  1  have  previously  described  the  stages,'*  so  will  not 
transcribe  my  notes. 

HELOTROPHA  RENIFORMIS  Grotc. 

One  specimen  August  18,  and  one  from  Mr.  Cockle's  collection 
August  24. 

HOMOHADENA  BADISTRIGA  Grotc,  var.  FIFIA  Dyar. 

One  specimen  July  30,  and  one  from  Mr.  Cockle's  collection  July 
25,  19U2.     It  differs  from  the  eastern  form  in  being  darker  gray. 

HOMOHADENA  COCKLEI  Dyar. 

No  specimens;  one  from  Mr.  Cockle's  collection  August  13,  1902 
(Ainsworth). 

ONCOCNEMIS  CHLANDLERI  Grote. 

No  specimens;  one  in  Mr.  Cockle's  collection  August  19, 1902,  much 
rubbed. 

RHYNCHAGROTid  GILVIPENNIS  Grotc. 

Three  specimens,  Jul}'  27,  30,  August  6. 

RHYNCHAGROTIS  RUFIPECTUS  Morrison. 

Five  hundred  and  nineteen  specimens,  July  14,  19,  22,  25,  27,  30, 
31,  August  4,  5,  6,  12, 13,  15,  17.  This  large  series  shows  consider- 
able variation,  but  it  does  not  affect  the  general  appearance  of  this 
distinct  species.     Hampson  refers  this  species  to  the  genus  Triphseim, 

RHYNCHAGROTIS  ANCHOCELIOIDES  Guen^e. 

One  specimen,  July  11.  It  is  larger  than  the  average  oi  plucida^ 
yet  very  doubtfully  distinct  therefrom,  I  think. 

RHYNCHAGROTIS  PLACIDA  Grotc. 

One  hundred  and  thirty -three  specimens,  July  2,  4,  14,  15,  19,  24, 
25,  27,  30,  31,  August  4,  5,  6,  7,  11,  13,  16,  17,  and  two  from  Mr. 
Cockle's  collection,  July  26,  1902,  and  August  22,  1901.  Extremely 
vai-iablo,  from  light  ocherous  brown  to  blackish  gray.  Some  speci- 
mens closely  match  mmhnaliH  Grote  from  Maine,  others  are  like 
})lavHhi  Grote  from  Colorado,  but  I  can  draw  no  line  between  them, 
and  I  think  these  names  represent  forms  of  one  species.     Mr.  Cockle's 

a  Can.  Ent.,  XXI,  1889,  p.  137. 
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1902  specimen  is  a  curious  aberration  of  the  mlnhnaliH  fomi,  all  the 
marks  lost  and  replaced  by  broad,  heavy,  black  subbasal  and  subter- 
minal  bands.  Another  suflFused  and  nearly  illiterate  specimen  in  Mr. 
Cockle's  collection  has  been  named  inelegans  Smith,  but  a  careful  obser- 
vation shows  the  orbicular  to  be  closed  and  the  determination  to  have 
been  hasty. 

RHYNCHAGROTIS  TRIGONA  Smith. 

Sixty-three  specimens,  July  2,  19,  25,  27,  30,  31,  August  3,  4,  5,  6, 
7,  13,  15,  16, 17,  18.  Extremely  variable,  from  light  ocherous  to  dark 
brown.  It  is  nearly  allied  to  plddda^  but  distinguished  therefrom  by 
the  narrow  constricted  reniform.  The  specimens  all  run  darker  than 
Smith's  Arizona  type  before  me;  only  one  is  as  light  as  it. 

RHYNCHAGROTIS  VARIATA  Grotc. 

Two  hundred  and  four  specimens,  June  16,  21,  23,  July  4,  14,  15, 
17, 19,  21,  22,  24,  25,  29,  30,  31,  August  4,  5,  6, 13, 16, 17.  This  species 
well  deserves  its  name,  as  it  varies  in  color  from  dark  vinous  red  to 
stone  gray.  The  markings,  however,  are  fairly  constant.  No  larvae 
were  obtained,  though  repeated  unsuccessful  attempts  were  made  to 
induce  the  females  to  deposit  eggs. 

RHYNCHAGROTIS  SCOPEOPS  Dyar. 
Five  specimens,  August  5,  6,  and  one  in  Mr.  Cockle's  collection. 

RHYNCHAGROTIS  COSTATA  Grotc. 

Seventy  specimens,  July  25,  30,  31,  August  3,  4,  5,  6,  7,  11,  13,  15^ 
16,  17,  21  (Revelstoke).  Very  variable,  from  dark  purple  brown  to 
light  ocherous  clay  color.  This  species  has  been  named  co^tata  Grote 
^w^coiifni^a  Smith  in  Mr.  Cockle's  collection,  but  after  attempting  to 
separate  two  species  in  my  series,  I  am  convinced  that  it  can  not  be 
done.  Costata  has  the  collar  broadly  tipped  with  black  and  con^fum, 
not  so,  according  to  Prof.  J.  B.  Smith's  published  articles,  and  these 
two  forms  are  present  in  my  material,  but  they  insensibly  intergrade. 
The  dark  specimens  have  the  black  tip  to  the  collar,  the  pale  ones  lack 
it,  while  intermediate  ones  have  a  purple  brown  tip,  which  can  be 
interpreted  either  way.  The  slight  diflFerences  in  the  male  genitalia, 
as  shown  by  Smith,^  are  apparently  not  of  specific  value. 

ADELPHAGROTIS  INDETERMINATA  Walker. 

Three  hundred  and  fifty-nine  specimens,  July  27,  30,  31,  August  1, 
3,  4,  5,  6,  7,  12,  13,  15,  16,  17,  21  (Revelstoke),  September  1  (Van- 
couver Island).     A  very  constant  and  easily  recognizable  species,  most 

a  Bull.  38,  U.  8.  National  Mustnim,  pi.  xi,  figs.  7  and  9. 
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inappropriately  named.  Like  many  others  of  the  Agrotids,  it  appeared 
so  late  in  the  season  that  we  made  no  attempt  to  obtain  the  larvae. 
Hampson  refers  the  species  to  the  genus  Eurois. 

ADELPHAGROTIS  PRASINA  Fabricius. 

One  hundred  and  twenty-eight  specimens,  July  2,  8,  14,  19,  21,  25, 
27,  30,  31,  August  1,  3,  6,  7,  13,  17,  18,  22  (Revelstoke). 

Egg. — Laid  in  a  high  pile,  several  layers  thick  in  the  center;  neatly 
two-thirds  spherical,  base  flat;  ribs  about  50,  thin,  narrow  and  very 
regular,  not  diminishing  in  number  till  near  the  summit,  and  then  very 
inconspicuously.  They  are  joined  by  neat,  distinct  cross  striae,  form- 
ing square  cells.  Above  them  are  two  rows  of  cells,  one  rounded 
quadrangular,  the  upper  ones  neatly  trapezoidal;  the  micropylar  crown 
radiately,  finely  but  slightly  raised,  not  showing  a  distinct  cell  struc- 
ture; greenish  white,  later  with  apical,  vacuolar  reddish  spot,  no  ring; 
diameter,  0.7  msn. 

Stage  L — Head  bilobed,  shining  black,  epistoma  reddish.  Cervical 
shield  trapezoidal,  shining  black;  body  moderate,  semilooping;  feet  of 
joints  7  to  8  shorter  than  the  others;  all  whitish,  immaculate;  thoracic 
feet 'faintly  infuscated;  abdominal  ones  white.  Joint  12  slightly 
enlarged;  tubercles  very  small  and  inconspicuous,  black;  setae  rather 
long,  dark,  pointed;  skin  shining. 

Stage  IL — Head  translucent  pale  luteous,  slightly  spotted  by  the 
tubercles;  width,  0.65  mm.  Body  rather  slender,  joint  12  slightly 
enlarged,  the  feet  of  joints  7  and  8  small;  soft  translucent  green,  the 
food  darker;  dorsal,  subdorsal,  and  broad  substigmatal  lines  a  shade 
paler;  tubercles  small,  black;  feet  pale;  no  shields. 

Stage  IIL — Head  round,  slightly  bilobed,  the  apex  in  joint  2,  lute- 
ous, shining;  the  tubercle  spots  black;  width,  0.9  mm.  Body  mod- 
erate, joints  5,  6,  and  12  slightly  enlarged,  feet  of  joint  7  small;  green, 
a  little  grayish,  the  segmental  incisures  folded,  whitish.  Dorsal  line 
a  series  of  white  intersegmental  dashes,  subdorsal  line  dotted,  no  lat- 
eral line,  but  a  dark  olivaceous  shade  above  the  stigmatal  band,  which 
is  broad,  greenish  white,  and  centmlly  greenish  filled.  Tubercles 
round  black;  feet  pale;  setae  fine,  moderate;  no  shields.  Joint  2  is  pale 
in  front. 

Stage  IV. — Head  pale  luteous;  the  tubercle  spots  black;  width,  1.2 
mm;  Body  moderate,  joint  12  little  enlarged;  soft  green,  dorsal  and 
subdorsal  lines  white,  broken,  edged  by  dark-brown  dottings,  forming 
traces  of  a  lattice  marking.  Heavy  dark  marking  above  the  white 
stigmatal  line,  which  is  partly  green-filled.  Tubercles  in  dusky  spots; 
feet  pale. 

Sta^e  V. — ^Head  pale  brown  with  dark  reticulations,  a  broad  shaded 
band  on  the  lobe  before,  tubercles  black;  width,  1.7  mm.  Body  mod- 
erate, joint  12  enlarged  dorsally  and  laterally;  pale  olivaceous,  brown-  , 
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ish  tinted,  dorsal  line  broken  into  dashes,  subdorsal  into  dots,  white; 
black  oblique  shades,  dotted,  forming  obscure,  cuneiform,  subdorsal 
patches;  irregular  shades  in  lateral  space  edging  the  substigmatal  line 
above;  this  line  scarcely  white,  a  little  lighter  than  the  subventral  color, 
a  slight  black  marbling  at  its  lower  edge,  not  continuous.  Tubercle 
i  black;  cervical  shield  black  marbled,  with  dorsal  and  subdor^l  pale 
lines. 

Stage  F7(head,  2.7  mm.)  and  Stage  VII  (head,  3  mm.). — Head 
rounded,  bilobed,  pale  brown,  with  dark  recticulations  and  shaded 
brown  band,  shining.  Body  pale  olivaceous,  shaded  with  black;  dor- 
sal line  bright  white,  linear,  broken  in  the  incisures;  subdorsal  of  small 
specks  only,  all  heavily  black  marbled  to  the  substigmatal  Une,  which 
is  white  above,  olivaceous  and  black  filled,  the  subventral  region  less 
heavily  black.  Feet  green;  a  transverse  white  line  on  joint  12,  black 
before;  no  dorsal  line  on  joint  13.  Cervical  shield  more  brownish, 
lined;  cuneiform  marks  obsolete,  lost  in  the  general  shading. 

The  larvse  hibernated  without  being  fully  grown,  though  probably 
in  the  last  stage. 

ADELPHAGROTIS  APPOSITA  Grote. 

Fifty-eight  specimens,  July  19,  20,  25,  30,  31,  August  3,  4,  5,  6,  7, 
11,  12,  15,  16,  17,  and  one  from  Mr.  Cockle's  collection  July  IS. 
Rather  variable.  The  dark  forms  have  the  markings  picked  out  by 
rows  of  tine  white  scales,  the  ordinary  lines  nearly  lost.  Eggs  were 
secured  from  two  captive  females,  but  they  proved  sterile. 

I^gs. — Laid  loose,  rolling  about.  Nearly  spheroidal,  a  slight  flat- 
tening at  the  vertex  and  base.  Ribs  distinct,  sharp,  with  rounded  hol- 
lows between,  about  36  on  a  side,  diminishing  above  by  confluence. 
Reticulations  fine,  obscure,  forming  square  cells.  The  ribs  become 
small  at  the  vertex  and  are  joined  by  striae  nearly  equal  to  them,  bat 
run  practically  to  the  micropylar  rosette,  which  is  scarcely  raised: 
pale  yellow;  diameter,  0.7  mm. 

PLATAQROTIS  PRESSA  Grote. 

Eleven  specimens,  July  15,  August  5,  6,  7.  Placed  by  Ham^^on  in 
the  genus  Aplectoides  Butler. 

ABAGROTIS   ERRATICA  Smith. 

Eight  hundred  and  twenty -one  specimens,  July  24,  27,  30,  August 
1,  3,  5,  6,  7,  15,  17,  18.  It  varies  from  dark  stone  gray  to  pale  clay 
color.  Specimens  of  the  light  form  have  been  named  onmtus  by  Prof. 
J.  B.  Smith.  Mr.  Cockle  has  a  cotype  of  this  variation  in  his 
collection. 

PACHNOBIA  SALICARUM  WaUcer. 
No  specimens;  one  in  Mr.  Cockle's  collection. 
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SETAGROTIS  VERNILIS   Grote. 

Twenty-eight  specimens,  July  2,  27,  30,  August  3,  5,  6,  11,  12,  13, 
17, 18.  Uniform  and  of  a  darker,  bluer  gray  than  specimens  from  the 
Sierra  Nevada  of  California  or  from  Vancouver  Island.  There  is  no 
tendency  to  the  pinkish  or  ocherous  tints.  The  orbicular  is  oblique, 
elongate,  sometimes  very  much  so,  and  confluent  with  the  lower  angle 
of  the  reniform. 

SETAGROTIS  VOCALIS  Grote. 

Five  specimens,  July  10,  24,  August  5,  9.  Smith  erected  the  genus 
SetiigrotU  on  two  species,  j9fan{/ro7i^  and  congma^  defined  by  having 
the  antennse  with  tufts  of  hairs  instead  of  ciliate  or  simple.  The 
character  is  a  weak  one,  but  such  as  it  is  is  exhibited  equally  by  vocalia 
Grote,  placed  in  NocUta  by  Smith.  The  s^oXe^planifroiis  and  congmui 
are  only  variations  of  one  form  and  both  synonymous  with  vocalis. 
The  Kaslo  specimens,  while  too  few  to  properly  exhibit  the  species, 
show  a  good  range  of  variation,  the  black  tip  to  the  collar  and  basal 
dash  of  fore  wings  being  present  or  absent.  The  tone  of  the  wings  is 
verj'  dark  gray,  darker  than  any  other  specimens  before  me.  This  is 
the  general  tendency  in  the  Kaslo  moths,  but  it  may  be  due  in  part  to 
the  freshness  of  the  specimens  and  may  not  be  so  noticeable  after  they 
have  been  in  the  collection  a  few  years. 

AGROTIS  YPSILON  Rottcmburg. 
Five  specimens,  August  1,  6,  6,  7. 

PERIDROMA  OCCULTA  Linnaeus. 

Seven  hundred  and  forty-seven  specimens,  July  21,  25,  August  1,  3, 
6,  7,  15,  16,  18,  20  (West  Robson),  21  (Revelstoke).  Eggs  were 
obtained  from  captive  moths  and  the  larvte  all  hibernated.  A  few 
were,  however,  forced  to  the  last  stage,  so  I  am  able  to  give  the  full 
life  history.  Six  stages,  the  normal  number,  are  here  described, 
though  most  of  the  larvae  interpolated  a  stage  between  the  third  and 
fourth  and  between  the  fourth  and  fifth,  caused  by  the  tendency  they 
have  to  remain  small  till  the  winter  is  passed. 

Eggti, — Laid  in  a  high  pile  several  layers  deep  centrally.  Two-thirds 
spherical,  spheroidally  flattened,  base  flat;  ribs  about  26,  diminishing 
above,  narrow,  not  markedly  raised,  joined  by  cross-striae  about  as 
distinct  as  themselves  which  form  cells  twice  as  wide  as  high,  rounded, 
the  cell  areas  concave  and  indenting  the  ribs.  Vertex  finely  reticulate 
about  the  micropylar  rosette,  which  is  slightly  raised.  Pale  yellow; 
diameter,  0.7  mm. 

Stage  L — Head  bilobed,  pale  brown,  black  spob^  on  the  tubercles 
and  small  mottlings  on  the  lobes  above.     Body  normal,  joint  12  slightly 
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enlarged,  feet  of  joints  7  and  8  smaller  than  the  others;  shield,  tuber- 
cles, and  leg  plates  very  weakly  infuscated.  Tubercles  rather  large; 
setaB  black,  pointed. 

Stage  IL — Head  shining  brownish  luteous;  width,  0.6  mm.  Body 
rather  elongate,  thorax  slightly  tapered,  joint  12  scarcely  enlarged. 
Green,  shaded  with  vinous  brown  to  the  middle  of  the  subventral  area. 
Dorsal,  subdorsal,  and  broken  lateral  lines  whitish;  substigmatal  line 
broad,  pure  white.     Tubercles  minute,  dark,  setae  small. 

St(hge  III. — Head  bilobed,  pale  brownish,  tubercles  and  vertical 
line  blackish;  width,  0.8  mm.  Body  rather  flattened,  moderate, 
dorsum  luteous,  dorsal  and  subdorsal  lines  white,  dark  edged,  lateral 
area  dark,  vinous  tinted,  a  shadow  in  place  of  the  lateral  line;  sub- 
stigmatal band  broad,  pure  white;  subventral  area  like  the  dorsum, 
but  retracted.  Feet  very  pale;  those  of  joints  7  and  8  small;  no 
shields;  tubercles  black,  setae  minute. 

Stage  IV. — Head  bilobed,  rounded,  pale  brown,  reticulations  and 
distinct  vertical  band  dark  brown;  width,  1.4  mm.  Body  moderate, 
joint  12  enlarged,  without  shields.  Dorsum  broadly  carneous  pinkish, 
dorsal  and  subdorsal  lines  whitish,  broken  intersegmentally,  the  sub- 
dorsal narrower  and  subobsolete,  darker  edged;  scattered  dark  specks 
in  the  dorsal  space;  a  distinct,  black,  cuneiform  subdorsal  mark  on 
joint  12  forms  a  transverse  bar.  Lateral  space  black,  inclosing  the 
subdorsal  line,  scarcely  pale  dotted;  substigmatal  line  white,  pale 
carneous  filled  centrally;  subventer  pinkish,  black  irrorate;  feet  pale, 
black  dotted.     Tubercles  black,  not  contrasted;  setae  pale,  moderate. 

Stage  F.— Head  light  pinkish  in  ground;  heavily  reticulate  in  brown 
black  and  with  broad  vertical  bands;  width,  2.5  mm.  Dorsum  lila- 
ceous  with  diffuse  oblique  shades  of  black  linings  defining  the  con- 
colorous  dorsal  line  and  forming  black  cuneiform  patches  on  joints  11 
and  12,  that  on  12  large  and  foiming  a  single  patch.  Subdorsal  line 
nearly  concolorous  with  ground,  segmentally  lightened  in  orange;  sides 
wholly  black  penciled;  substigmatal  band  lilaceous  with  a  rather 
broad,  pale  yellow,  bright  upper  edge  and  salmon  pink  below,  reaching 
from  joint  2  to  the  anal  foot.  Substigmatal  band  below  blacR  pen- 
ciled, it«  lower  edge  free  of  black.  Subventral  region  of  the  same 
color,  powdery  black  marked;  abdominal  feet  concolorous,  thoracic 
ones  brown. 

Stage  VL — Head  shining  violaceous,  heavily  reticulate  in  black  with 
broad  curved  vertical  bands  each  side  of  the  clypeus  and  erect  streaks 
from  and  behind  the  eye;  clypeus  black  shaded;  antennae  long,  the  basal 
joint  whitish,  second  black  at  base,  third  reddish;  width,  3.3  mm. 
Body  moderately  robust,  equal,  no  enlargements,  joint  13  roundedly 
smaller.  Dorsum  velvety  black,  ver}^  slightly  vacuolated  with  lila- 
ceous, dorsal  line  obsolete;  a  white  speck  at  tubercle  i.  Cervical  shield 
with  a  distinct  dorsal  reddish  violaceous  line  and  broken  subdorsal  one, 
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else  black.  Anal  flap  with  three  similar  lines.  A  bright  white  and 
lilaceous  speckled  transverse  bar  on  joint  12.  Subdorsal  line  lilaceous 
and  white  dotted,  broken  into  slightly  oblique  segmentary  bars,  shaded. 
Sides  lighter  than  dorsum,  black  penciled  on  a  whitish  lilaceous 
ground,  solidly  black  below.  A  narrow,  crinkled,  pale  yellow  stig- 
matal  line  representing  the  upper  edge  of  the  substigmatal  band,  the 
space  below  like  the  lateral  area,  black  on  lilaceous.  Thoracic  feet 
i-eddish,  abdominal  ones  heavily  black  marked,  the  anal  pair  yellow 
lined  before.     Tubercles  small,  obscure;  setse  moderate,  pale,  straight. 

PERIDROMA  ASTRICTA  Morrison,  var.  SUBJUQATA  Dyar. 

Sixty -one  specimens,  July  19,  25,  27,  29  (Bear  Lake),  30, 31,  August 
3,  5,  6,  11,  13,  16,  17.  This  is  obviously  a  local  form  of  the  eastern 
astricta^  yet  it  comes  remarkably  near  to  nigra  Smith  in  appearance. 
It  retains  always  some  of  the  violaceous  ground  color  of  astricta^ 
which,  in  nlgra^  is  transformed  into  an  ochraceous  powdering. 

Eggs. — Laid  in  a  high  pile  three  or  four  layers  deep  centrally.  Two- 
thirds  spherical,  the  base  more  or  less  flattened,  somewhat  irregular. 
Ribs  about  40  around  the  margin,  diminishing  by  confluence,  running 
almost  to  the  raised  micropylar  rosette.  Cross-striaj  fine,  slight, 
fomiing  cells  about  twice  as  wide  as  high.  Light  yellow,  later  with  a 
dark  red  ring  and  spot;  diameter  1  mm. 

Stage  L — Head  rounded  bilobed,  brown,  clypeal  sutures  and  tuber- 
cular spots  blackish.  Body  normal,  whitish,  joints  5-6  and  12 
enlarged;  cervical  shield  bisected,  blackish  at  the  edges  and  tubercles. 
Tubercles  round,  black,  distinct;  thoracic  feet  blackish  ringed;  leg 
shields  dusky;  setro  black,  pointed.  liater  green  from  the  food,  a 
whitish  stigmatal  stripe  edged  with  dark  above  and  a  little  brown  also 
subdorsally  and  subventrally. 

Stage  If, — Head  bilobed,  shining  greenish  brown  with  obscure  spots 
on  the  tubercles;  width  0.6  mm.  Body  moderate,  joint  12  scarcely 
enlarged;  greenish,  shaded  in  brown,  dorsal  line  opaque  dull  white, 
divided  in  the  incisures  and  a  little  constricted  centrally  on  the  seg- 
ments; subdorsal  line  narrow;  lateral  line  a  row  of  dull  white  spots. 
Below  it  a  heavy  dark  vinous  shade.  Substigmatal  band  pure  white; 
subventral  region  greenish,  like  the  dorsum.  Tubercles  small,  round, 
black;  feet  pale;  cervical  shield  concolorous,  but  defined  by  a  dark  line. 

Stage  III. — Head  brown,  slightly  reticulated;  width  0.8  mm.  Body 
moderate,  joint  12  enlarged;  light  fleshy  brown  dorsally  with  dorsal 
and  subdorsal  white  lines,  slightly  dark  brown  edged,  forming  traces 
of  a  lattice  marking  with  lighter  areas  about  tubercle  i.  Sides  dark 
brown;  lateral  line  obsolete;  substigmatal  band  pure  white;  subven- 
tral region  pale  brown,  fading  to  the  venter.  Feet  brownish;  no 
shields;  tubercles  small,  round,  black;  setro  minute. 

Stage  IV, — Head  rounded  bilobed,  shining  light  brown  with  darker 
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reticulations  and  nearly  straight  vertical  bands;  width,  1.1  mm.  Body 
moderate,  without  shields,  joint  12  well  enlarged.  Dorsum  of  joints 
3  to  13  violaceous  pink,  the  white  dorsal  and  subdorsal  lines  black 
edged  and  with  faint  oblique  black  shades  forming  cuneiform  dashes 
on  joints  11  and  12,  especially  on  12.  Joints  2,  13,  and  the  sides 
heavily  mottled  in  black;  substigmatal  band  pure  white,  narrowly 
pinkish  filled.  Feet  pale  with  smoky  shades;  tubercles  black,  indis- 
tinct; setaj  obscure.     Anal  flap  diluted  paler. 

Sta<jfe  V, — Head  shining  whitish  luteous  with  distinct  reticulations 
and  broad  vertical  bands  of  smoky  brown;  width  2.2  mm.  Joints  2, 
13  and  anal  feet  mouse  brown  with  three  white  lines.  Body  moderate, 
joint  12  well  enlarged.  Dorsum  carneous  violaceous  with  black  cunei- 
form subdorsal  marks  on  joints  3  to  12,  largest  on  joint  12,  squarely 
cut  behind.  Dorsal  and  subdorsal  lines  white,  yellow  tinted,  black 
edged  intersegmentally;  tubercles  i  and  ii  white.  Sides  above  vio- 
laceous, heavily  black  mottled,  below  solidly  black.  Substigmatal 
band  yellow,  white  at  the  borders,  violaceous  carneous  filled.  Feet 
pale  carneous. 

Sta(/e  VL — Head  rounded,  shining  pinkish  brown,  clypeus  unspotted, 
vertical  bands  each  side  of  it  curved,  broad,  black,  the  sides  reticulate 
and  with  a  slight  narrow  band  from  ocelli;  width*  3.4  mm.  Body 
moderate,  joint  12  scarcely  enlarged;  cervical  shield  and  anal  plate 
large,  bright  red  brown,  contrasted,  the  cervical  shield  darker  shaded 
before  and  with  three  faint  yellowish  lines,  anal  plate  with  subdorsal 
line.  Body  dark  lilaceous  brown,  nearly  uniformly  black  penciled, 
forming  a  series  of  oblique  subcuneiform  subdorsal  bars,  faint  on  the 
thorax,  ending  at  joint  12  with  a  transverse  white  line.  A  stigmatal 
black  line,  broken  segmentarily.  Dorsal  line  narrow,  white,  obsolete 
centrally  on  the  segments,  faintly  dark  edged;  subdorsal  line  broader, 
yellow,  distinct,  interrupted  intersegmentally  and  tending  to  follow 
the  oblique  subdorsal  black  bars,  faint  on  the  thorax,  ending  on 
joint  12.  Substigmatal  band  with  yellow  and  white  upper  edge,  dark 
pink  filled  below;  subventral  space  dull  lilaceous.  Feet  pale,  thoracic 
ones  brown.     Tubercles  and  seta?  obscure. 

PERIDROMA  NIGRA  Smith. 
Thirteen  specimens,  July  30,  August  5,  H,  7,  11,  12,  15,  17. 

PERIDROMA  MARGARITOSA  Haworth. 

Fifteen  specimens,  June  2,  4,  11,  13,  16,  25,  30,  July  8,  August  7, 
11,  17.  The  species  was  rare,  but  Mr.  Cockle  says  it  was  a  perfect 
pest  the  year  previous,  and  thousands  of  egg  masses  could  be  seen. 
He  attributes  the  scarcity  of  the  species  in  1903  to  the  destruction  of 
the  hatching  larvie  by  early  rains.  Eggs  were  obtained  and  a  brood 
of  the  larva3  raised,  exhibiting  the  usual  well-known  characters. 
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NOCTUA  BAJA  Linnseus. 

Six  hundred  and  fourteen  specimens,  July  27,  30,  August  2,  5,  6, 
7,  13,  1(>,  17,  18.  Ttiis  is  unquestionably  the  European  species.  It 
was  long  so  recognized  till  in  1896  Mr.  P.  T.  C.  Snellen  named  the 
American  form  smithii^  on  the  supposition  that  it  had  spinose  fore 
tibi;^  while  the  European  one  had  not.  But  an  examination  of  Euro- 
pean specimens  shows  them  to  have  several  distinct  spines  toward  the 
tip  of  the  member,  well  hidden  in  the  vestiture.  I  therefore  restore 
the  old  name.    The  specimens  before  me  vary  from  red  brown  to  gray. 

NOCTUA  PLEBEIA  Smith. 

Twenty-eight  specimens,  July  19,  27,  August  4,  6,  7,  11,  15.  The 
form  is  not  veiy  variable,  and  seems  to  be  a  distinct  species. 

NOCTUA  ROSARIA  Grote. 

Ninet3^-two  specimens.  May  29,  June  7,  11,  23,  30,  July  19,  21,  26, 
27,  29,  31  (bred),  August  1  (bred),  4  (bred),  7, 11, 13.  I  have  attempted 
to  arrange  these  specimens  in  two  series  corresponding  to  ronarla  and 
f^surnili^,  but  they  insensibly  intergrade.  I  can  not  see  that  Professor 
Smith  demonstrates  any  difference  between  the  male  genitalia**  beyond 
what  io  accounted  for  in  difference  of  drawing  and  natural  variation. 
On  examining  several  specimens  I  see  enough  variation  to  account  for 
the  ''  much  narrower  harpes"  of  emtrmlis  which  Professor  Smith  notes. 

^(^' — ^Two-thirds  spherical,  base  flattened;  ribs  about  25,  raised, 
moderately  broad  at  summit,  the  spaces  concave;  cross-stria?  fine,  not 
raised,  micropyle  reticulate;  pale  yellow;  diameter,  0.9  mm. 

Sta(/e  I, — Head  bfoad,  bilobed,  black,  clypeus  high,  width,  0.3  mm. 
Body  .short,  robust,  normal,  joint  12  enlarged,  feet  of  joints  7  and  8 
short.  Translucent  whitish,  unmarked,  reddish  from  the  alimentary 
canal,  cervical  shield  and  thoracic  feet  blackish.  Tubercles  small, 
blackinh,  with  long,  pale,  granular  bulbous-tipped  seta?,  iv  below  the 
center  of  the  spiracle;  no  leg  shields;  spiracles  black  rimmed. 

Stage  II. — Head  round,  shining  transparent  colorless,  sordid  on 
vertex;  width,  0.5  mm.  Body  normal,  feet  of  joints  7  and  8  small; 
whitish  smoky  shaded,  especially  along  tubercules  iii,  defining  a 
straight  white  dorsal  line  and  traces  of  a  wavy  subdorsal  one.  Shields 
concolorous,  tubercles  rather  large,  blackish,  sette  short. 

Stage  III. — Head  rounded,  shining  sordid  luteous,  tubercles  dark, 
a  smoky  violaceous,  broad,  curved  band  each  side  of  cl}T)eus  and 
suture;  width,  0.8  mm.  Body  normal,  equal,  feet  of  joints  ?  and  8 
short,  12  slightly  enlarged  dorsally.  Dorsum  violaceous  brown, 
cervical  shield  luteous,  sides  darker  brown,  venter  again  pale.     Dorsal 

a  Jour.  N.  Y.  Ent  Sue.,  VI,  1898,  pi.  vii,  figs.  7,  8,  and  9. 
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and  subdorsal  lines  narrow,  pure  white,  dark  brown  edged,  segmen- 
tarily  narrowly  broken.  Substlgmatal  band  white,  filled  with  the 
ground  color  except  at  the  edges.  Tubercules  small,  round,  black; 
setsB  short;  feet  all  pale  sordid;  shields  not  comified. 

Sta{/e  IV. — Head  rounded,  broad,  slightly  bilobed,  shining  pale 
luteous,  scarcely  mottled;  width,  1.3  mm.  Body  robust,  normal, 
joint  12  hardly  enlarged,  feet  equal.  Dorsal  line  white,  narrow, 
pulverulent,  dark  brown  edged;  subdorsal  space  reddish  flesh  color, 
mottled,  containing  white  tubercles  i  and  ii  wath  black  hair  dots. 
Lateral  space  dark  brown,  mottled,  just  inclosing  above  the  narrow, 
broken,  white  subdorsal  line.  Substigmatal  band  broad,  flesh  color, 
with  light  white  narrow  edges;  sub  ventral  space  flesh  color,  mottled 
in  brown  and  white.     Feet  all  pale. 

Stage  Y, — Head  rounded,  shining,  pale,  a  heavy  brown-black  band 
each  side  of  clj'peus,  vacuolated  above;  a  band  in  clypeus;  sides  heavily 
reticulate;  width,  2  mm.  Body  robust,  even,  joint  12  not  enlarged, 
13  truncate  obliquely.  Dorsum  broadly  pale,  dotted  in  brown,  espe- 
cially centrall3%  where  a  heavy  shade  borders  the  subobsolete  white 
dorsal  line.  Sides  below  tubercle  ii  deep  velvety  brown  with  a  string 
of  white  powdering  for  the  subdorsal  line  and  a  narrow  lateral  dilution. 
Substigmatal  band  ]>road,  white  on  the  edges,  dark  red-brown  filled. 
Thoracic  feet  smokj^  abdominal  ones  pale;  tubercles  white  with  black 
hair  dots  and  short  setro;  shields  uncornified,  concolorous. 

SUujeYI, — Head  rounded,  the  apex  slightly  in  joint  2,  shining,  pale 
ground  overlaid  with  dark  brown  reticulations,  vertical  band  very 
broad,  black,  whitish  edged  posteriorly ;  width,  2. 6  mm.  Body  normal, 
feet  equal,  joint  12  slightly  enlarged.  Dorsum  ocherous  brown, 
dotted,  reticulate,  centered  by  a  dark  brown  shade  cut  by  white  linear 
dashes,  the  remains  of  the  dorsal  line.  Tubercles  i  and  ii  whitish  with 
black  hair  dots.  Sides  dark  velvety  brown,  reticulate,  darkest  sub- 
dorsally  and  stigmatally,  cut  very  obscurely  by  the  remains  of  the 
subdorsal  line.  Substigmatal  band  with  white  edges,  filled  with  dark 
brown,  like  that  of  the  subventral  region,  reticulate,  whitish  dotted;  a 
subventnil  dilution.  Thoracic  feet  brown,  abdominal  ones  pale;  spira- 
cles yellowish  white,  black  ringed;  no  shields. 

Eggs,  June  12;  larvie  pupated,  July  18;  first  moth,  July  31. 

NOCTUA  CYNICA  Smith,  var.  PERUMBROSA  Dyar. 

One  hundred  and  seventeen  specimens,  July  21,  25,  27,  August  5, 
6,  7, 11.  This  is  like  the  Eastern  ruVifera  Grote  and  cynica  Smith,  but 
darker  in  color.  Whether  there  are  two  species  mixed,  differing  only 
in  genitalia,  as  Smith  claims  to  be  the  case  with  the  Eastern  forms,  I 
do  not  know,  as  all  those  examined  agreed  with  the  figure  of  cynica. 
Some  of  the  specimens  run  close  to  the  obscure  form  of  rosaria.  We 
did  not  obtain  the  larva  on  account  of  the  lateness  of  appearance  of 
the  moths.  ^.^^^^^^  ^y  L^OOglC 
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NOCTUA  OBLATA  Morrison. 

Sbcty-six  specimens,  June  25,  July  19,  24,  August  4,  5,  7, 11, 12, 13, 
17.  The  species  is  apparently  double  brooded.  I  could  not  obtain 
larvse  of  the  fii*st  brood,  and  those  of  the  second  hibernated  before 
reaching  maturity,  so  I  am  able  to  present  only  a  partial  life  history. 
Stage  vi  remains  to  be  described. 

^^. — Laid  in  a  large  patch.  Two-thirds  spherical,  base  well  flat- 
tened, a  little  obliquely  irregular.  Ribs  about  25,  large,  coarse, 
deeply  cut,  crowned  by  the  vertical  reticulations,  the  cross-striae  dis- 
tinct and  forming  rectangular  cells  over  twice  as  wide  as  high.  Vertex 
quadrangularly  reticulate  around  the  elevated  micropylar  rosette. 
Waxy  white,  no  change  till  hatching;  diameter,  0.9  mm. 

Stage  L — Head  bilobed,  brownish  luteous.  Body  normal,  joint  12 
a  little  enlarged,  feet  of  joints  7  and  8  small;  whitish,  cervical  shield 
sordid  with  black  spots.  Tubercles  round,  black,  distinct;  feet  pale; 
shields  blackish. 

Stage  II, — Head  bilobed,  shining  light  brown  with  a  few  dark  dots; 
width  0.5  mm.  Body  with  joints  5-6  and  12  slightly  enlarged,  sordid 
pale  in  ground,  heavily  shaded  with  dark  brown  of  the  color  of  dead 
leaves.  Dorsal  and  subdorsal  lines  white,  broken,  less  distinct  at  the 
ends.  Below  spiracles  sharply  paler,  no  defined  lines.  Feet  sordid; 
tubercles  rather  large,  black;  shields  concolorous. 

Sta^e  III, — Head  bilobed,  the  apex  in  joint  2,  shining  luteous, 
tubercles  and  front  irregularly  marked  in  brown,  faint  reticulations 
on  the  lobes;  width  0.85  mm.  Body  moderate,  a  little  smaller  before, 
joint  12  enlarged,  feet  nearly  equal.  Pale  brown  washed  with  darker, 
forming  dorsal  oblique  streaks  from  dorsal  posterior  to  subdorsal 
anterior  and  covering  nearly  all  the  sides.  Dorsal  line  pale,  subdorsal 
white  dotted,  stigmatal  broad,  pale,  its  narrow  edges  nearly  white; 
subventral  area  pale.  Tubercles  round,  black;  no  shields;  setje  fine, 
obscure;  feet  pale. 

Stage  IV, — Head  as  before,  luteous  below,  brown  on  the  vertex, 
tubercles  dark;  width,  1.1  mm.  Dorsum  pale  brown,  dark  marbled, 
with  a  deep  brown  broken  lattice.  Dorsal  and  subdorsal  lines  dotted 
white,  dark  edged.  Sides  very  dark,  hardly  a  trace  of  lines,  the  sub- 
stigmatal  white  edged,  its  filling  like  the  subventral  area,  pale  brownish. 
Feet  pale;  tubercles  black;  shields  absent.  An  interpolated  stage 
occurred  in  several  of  the  larvae  between  this  and  the  next,  with  width 
of  head  of  1.4  mm. 

St<ige  V, — Head  rounded  bilobed,  shining  pale  brown  with  dark 
brown  bands  and  reticulations;  width,  2.1  mm.  Body  pale  carneous 
brown,  cervical  shield  concolorous,  but  with  black  points  in  a  V- 
shaped  row,  a  dorsal  white  line  and  subdorsal  spot  anteriorly.  Dorsal 
dark  lattice  faint  and  broken,  showing  intersegmentally  as  geminate 
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shades  edging  a  broken  white  dorsal  line;  a  narrow  transverse  Imr  on 
joint  1^.  Sides  dark,  enveloping  the  pale  subdorsal  line;  subventral 
region  light  brown  like  the  dorsum,  the  edges  of  the  substigmatal 
band  showing  yellowish,  the  filling  rather  reddish  brown.  Thoracic 
feet  brown  blackish;  tubercles  and  spiracles  black,  not  conspicuous. 
The  dorsal  line  shows  white  anteriorly. 
Stage  VL — (Not  observed.) 

NOCTUA  C-NIGRUM  Linnaeus. 

Thirty-four  specimens,  July  21,  August  1,  3,  5,  7,  11,  16,  17,  18. 
We  did  not  attempt  to  breed  this  well-known  species. 

NOCTUA  FENNICA  Tauscher. 
One  specimen,  August  7. 

NOCTUA  PLECTA  Linnaeus. 
One  specimen,  June  20. 

NOCTUA  UNICOLOR  Walker. 
Two  specimens,  June  30,  July  8. 

NOCTUA  SIERRA  Harvey. 

Three  hundred  and  eighty-nine  specimens,  June  23,  25,  July  8, 14, 
19,  25,  29  (Bear  Lake),  31,  August  1,  2,  5,  7,  11,  17.  ThLs  is  prob- 
ably  not  more  than  a  local  race  of  hamispica  Grote.  It  is  darker  and 
the  hind  wings  are  a  little  more  silky  grayish.  It  may  not  be  distinct 
from  inopinatus  Smith,  which  name  it  bears  in  Mr.  Cockle's  collection. 
Smith's  tj'pes  came  from  different  faunal  regions.  The  ^'^  inoplnatm'^ 
from  Cor  field,  Vancouver,  are  probably  normal  sierrae^  and  I  would 
prefer  to  reserve  the  name  inopinatAJS  for  the  smaller  form  inhabiting 
the  high  prairies,  typified  by  the  Winnipeg,  Manitoba,  specimens. 
Eggs  were  obtained  from  captive  females,  but  the  larvae  hibernated, 
and  only  the  most  active  ones  were  forced  to  stage  v  in  September,  so 
that  the  last  stage  remains  to  be  described. 

E(j(j. — Three-fourths  spherical,  rather  high,  the  sides  straightened, 
base  flattened  narrowly,  vertex  smooth.  About  35  ribs,  diminishing 
to  11  at  the  vertex,  low,  broad,  but  with  linear  crests  and  fine  distinct 
cross-stride,  forming  rectangular  cells  wider  than  high.  Vertical  retic- 
ulations elongate  radially.  Pale  greenish  white,  no  change  before 
hatching;  diameter,  0.9  mm. 

Stage  /.—Head  rounded  bilobed,  blackish  brown.  Body  moderate, 
normal,  joint  12  enlarged,  feet  of  joints  7  and  8  small.  Whitish  col- 
orless, tubercles  large,  smoky  black,  cervical  shield  and  bases  of  the 
feet  similar,  the  tips  clear;  no  leg  plates.  Set®  long,  brown,  pointed; 
skin  sparsely  dark  granular. 
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/Stage  IL — Head  shining  brown,  darkly  shaded  above  and  in  clypeal 
sutures;  width,  0.5  mm.  Cervical  shield  dark  brown;  body  moderate, 
equal,  dark  green  dorsally,  pale  subventrally;  dorsal  line  white, 
divided  into  two  round  sjwts  to  each  segment;  subdorsal  dotted, 
lateral  a  trace;  stigmatal  band  faint,  indicating  the  boimdary  between 
the  dorsal  and  ventral  shades  of  green.  Tubercles  large,  round,  black; 
feet  pale. 

Stage  III. — Head  dark  shining  brown,  slightly  reticulated,  mouth 
pale;  width,  0.8  mm.  Body  moderate,  dorsum  dark  brown,  sub  ven- 
ter pale  vinous  tinted.  Dorsal  line  white,  segmentarily  subbimaculate; 
subdorsal  dotted,  stigmatal  narrow,  white,  dividing  the  dorsal  and 
ventral  colors.  Tubercles  v  and  vi  black  blotched.  Thoracic  feet  and 
leg  plates  black.     Tubercles  obscure;  seta?  pale. 

Stage  fV. — Head  rounded,  shining  brown  with  black  reticulations 
and  bands;  width,  1.2  mm.  Body  with  joint  12  slightly  enlarged, 
dark  brown,  shaded  solidly  along  the  sides.  Dorsum  and  subventer 
pinkish  brown;  dorsal  and  subdorsal  lines  dotted  only,  mixed  with 
other  white  dots.  Upper  edge  of  the  stigmatal  band  white,  the  rest 
like  the  subventral  area.  A  cuneiform  brown  subdorsal  patch  on 
joint  12.  Tubercles  small,  black,  partly  white  ringed;  thoracic  feet 
brown,  abdominal  ones  pale. 

Sta^e  V. — Head  rather  high,  rounded,  the  apex  in  joint  2,  shining 
light  pinkish  brown  with  broad  black  band  from  base  of  clypeus  to 
apex  of  lobe,  joined  by  line  black  reticulations,  a  patch  before  ocelli 
and  narrow  band  behind;  width  2.2  mm.  Body  moderate,  normal, 
joint  12  scarcely  enlarged.  Olivaceous  gray,  finely  black  peppered 
and  penciled  on  an  olivaceous  lilaccous  ground.  Dorsal  line  a  faint 
pale  streak,  widened  into  a  pale  yellow  spot  posteriorly  on  the  seg- 
ments; subdorsal  line  a  row  of  small  yellow  dots,  with  one  at  tul)ercle 
ii  and  anteriorly  on  the  segment  just  above  it;  dorsal  space  evenly  pep- 
pered, a  little  darker  intersegmentally  on  the  dorsal  line;  the  subdorsal 
cuneiform  black  spot  on  joint  12  forms  a  narrow  velvety  bar,  con- 
stricted centrally,  but  not  divided.  Subdorsal  line  continuous  on  joints 
12  and  18,  pale  yellow;  on  the  anterior  edge  of  the  cervical  shield 
carneous  tinged.  Sides  evenly  peppered,  violaceous  washed  l>elow; 
substigmatal  line  moderate,  even,  its  upper  edge  forming  a  narrow 
pale  yellow  line,  waved,  black-edged  above,  its  lower  edge  fainter  but 
similar,  filled  with  brownish  dots  like  the  subventral  area,  a  little  more 
reddish  than  that,  and  both  on  a  violaceous  ground.  Thoracic  feet 
light  brown,  abdominal  pale;  venter  whitish;  tubercles  obscure;  setae 
moderate. 

Statue  VI. — (Not  observed.) 
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PRONOCTUA  PYROPHILOIDES  Harvey. 

One  specimen,  July  25,  and  one  from  Mr.  Cockle's  collection,  refer- 
able to  the  Californian  form  pyrophiloides,  A  large  pinkish  well- 
marked  form  occurs  in  Colorado  {typica  Smith)  and  a  smaller  pmkiah 
lightly  marked  form  in  southern  Utah  {peahodyir  Dyar). 

CHORIZAGROTIS  AUXILLARIS  Grote. 

One  specimen,  September  8  (Glacier). 

CHORIZAGROTIS  AGRESTIS  Grotc. 

Two  specimens,  August  9  (Kokanee  Mountain,  Mr.  W.  R.  Allen), 
10  (Kokanee  Mountain,  on  the  Glacier).  This,  with  the  preceding, 
which  are  doubtlessly  only  forms  of  one  species,  would  seem  to  be 
wanderers  from  another  faunal  region.  The  species  is  very  commoD 
throughout  the  plains  and  in  the  foothills  of  the  Kocky  Mountains  to 
the  south,  and  it  is  to  be  noted  that  they  were  only  taken  in  the 
Kootenai  district  at  high  altitudes,  or  trapped  on  snow,  probably  while 
migrating. 

RHIZAGROTIS  FLAVICOLLIS  Smith. 

Five  specimens,  July  18,  August  1,  3,  4,  5.  This  species  has  the 
appearance  of  a  Paragrotu  of  the  flwvideTis  group,  but  the  antenna  of 
the  male  are  bristled  and  ciliate  only,  not  serrate.  Smith  defines 
RhizdgrotU  from  Paragrotis  in  that  the  former  has  the  male  antennae 
"simple  or  ciliate  only,"  the  latter  "pectinate  or  serrate  and  bristled.*' 
Whi\G  Jlavwollh  does  not  conform  exactly  with  either,  it  is  probably 
best  referred  to  Rhizagroti%  from  the  absence  of  the  serrations. 

FELTIA  SUBGOTHICA  Haworth  (JACULIFERA  Guen^). 

One  specimen,  August  13. 

FELTIA  HERILIS  Grote. 

One  hundred  and  sixty-three  specimens,  July  14,  19,  25, 30,  August 
3,  6,  17,  18,  20  (West  Robson).  They  vary  but  little.  After  seeing 
this  excellent  series  I  am  convinced  that  this  is  a  distinct  species,  nota 
variety,  as  given  in  Bulletin  No.  52,  U.  S.  National  Museum.  The 
nomenclature  there  adopted  may  be  amended  so  as  to  recognize  three 
species."  In  Bulletin  No.  38,  U.  S.  Mational  Mui?eum  there  is  an  error 
in  the  synoptic  table  on  page  111.  It  should  be  h^^rll!^  which  has  the 
short  branches  to  male  antennae,  not  tricosa  {jaeulifera  of  the  table)  as 
there  given.     The  life  history  was  observed. 

«See  also  Grote,  Can.  Ent.,  XXXV,  1908,  p.  258,  and  Hampeon,  Cat  Lep.  Phal 
Brit.  Mus.,  IV,  1903,  pp.  343-346. 
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FELTIA  VANCOUVERENSIS  Grote. 

Seventy-five  specimens,  May  31,  June  5,  13,  16,  25,  July  2,  28  (Bear 
Lake  Mountain).  Somewhat  variable  in  color  and  the  distinctness  of 
the  markings.     Eggs  were  freely  laid  by  captive  females. 

^(/. — Laid  singly,  adherent,  pressed  under  objects  in  the  jar. 
Nearly  spherical,  the  basal  half  spheroidally  flattened.  Ribs  about  40, 
low,  not  shprt,  diminishing  toward  vertex.  Reticulations  all  over  sur- 
face, forming  crests  to  the  ribs  and  cross-striaj  between,  moderate,  not 
sharp;  all  granular  shagreened;  area  about  the  micropyle  reticular,  the 
micropyle  itself  a  raised  cone  with  circle  of  pyriform  cells.  Pale 
yellow,  later  with  a  broken  red  ring  and  spot;  diameter  0.9  mm. 

Stage  I. — Head  rounded  bilobed,  wider  than  high,  clypeus  high; 
black,  epistoma  and  antennaB  whitish.  Body  colorless  whitish,  green 
from  the  food,  shields  and  tubercles  blackish.  Cervical  shield  moder- 
ate with  two  detached  setae;  tubercles  not  large,  setae  pale  with  bulbous 
tips,  iv  above  the  center  of  spiracle.     Thoracic  feet  blackish. 

Stage  II. — Head  rounded  bilobed,  shining  black;  width,  0.4  mm. 
Body  robust,  cylindrical,  joint  12  not  preceptibly  enlarged.  Sordid 
greenish  white  with  faint  marks  of  brown,  washed  longitudinally. 
Cenacal  shield  and  plates  shining  black;  feet  of  joints  7  and  8  small. 
Tubercles  round,  black;  setae  short,  distinct.     Thoracic  feet  dusky. 

Stage  III. — Head  rounded  quadrate,  shining  black,  sutures  pale; 
width  0.6  mm.  Body  sordid  brown,  the  green  showing  a  little,  dorsal, 
subdorsal,  and  latei'al  lines  fine,  whitish,  obscure;  substigmatal  line 
broad,  pale;  sub  venter  more  greenish.  Cervical  shield  large,  semi- 
circular; tubercles  moderate;  anal  plate  and  leg  shields  shining  black. 
Feet  of  joints  7  and  8  still  small. 

St€^e  IV. — Head  rounded,  broad,  brown  below,  the  vertex  black, 
black  dots  on  face  and  a  patch  on  eye;  width  0.8  mm.  Body  dark 
sordid  brown,  the  ordinary  lines  showing  a  shade  paler,  dark  edged. 
Tubercles  rather  large,  brown  black;  shields  smoky;  setai  short, 
pale,  slightly  enlarged  at  the  tips. 

Stage  V. — Head  round,  solidly  brown  black  over  lobes,  clypeus  and 
area  about  eyes  pale,  sordid;  width  1.2  mm.  Body  modemte,  uniform, 
joint  12  scarcely  enlarged.  Dark  sordid  brown,  a  pale  subdorsal 
band,  contracted  at  the  incisures  indicates  a  broad  pale  dorsal  area, 
nearly  filled  with  dark  brown;  dorsal  line  pale,  obsolete.  Sides  dark, 
the  stigmatal  region  paler,  lateral  line  obsolete.  Tubercles  rather 
large,  round,  black;  cervical  shield  large,  shining  ])rown  black;  setae 
short. 

Stage  VI — Head  as  before,  width,  1.7  mm.  Joint  12  scarcely  en- 
larged. The  pale  dorsal  space  is  now  distinct  with  central  diamond- 
shaped  marks.     Sides  dark,  lateral  line  indicated.     No  other  distinct 
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markings.     Cervical  shield  large,  dark  with  pale  bisecting  line.     The 
spiracle  and  tubercle  iv^  together  show  as  a  black  spot. 

Stage  F//— Head  2.8  mm.  Cervical  shield  shining  black  with  pale 
dorsal  and  subdorsal  lines.  Dorsal  space  pale  with  faint  diamond- 
shaped  marks.  Sides  nearly  black,  lighter  streaked  above  and  on  sub- 
ventral  fold.  Tubercles  large,  blacik,  shining.  Head  brown,  reticu- 
late in  black  with  the  usual  vertical  bands. 

FELTIA  VOLUBILIS  Grote. 

One  specimen,  June  19.  This  seems  to  me  only  an  extreme  form 
of  imncauvereimm, 

FELTIA  iENEIPENNIS  Grote. 

Three  specimens,  June  16,  23,  July  2,  which  I  refer  with  some 
doubt  to  this  species.  They  are  not  of  the  faded  brown  which  is 
usual,  but  the  colors  are  darker  and  more  contrasted.  On  the  other 
hand  they  are  smoother  than  vancimverenHiH  and  less  contrastingly 
marked. 

Egg, — Spheroidal,  the  base  narrowly  flat.  Ribs  alx)ut  40,  diminish- 
ing by  alternation  at  upper  third,  crowned  and  separated  by  the  ver- 
tical reticulations,  which  with  the  cross-striae  form  nearly  square  cells, 
rather  faint,  not  raised.  The  ribs  bend  at  the  edge  of  vertex  and 
become  smaller,  but  run  right  to  the  micropyler  elevation  with  its 
circle  of  pyriform  cells.     Pale  ^^ellow;  diameter,  0.8  mm. 

Stage  / — Head  round,  bilobed,  shining  black;  cervical  shield  black. 
Body  robust,  short,  joint  12  not  enlarged,  feet  of  joints  7  and  8  short. 
Tubercles  round,  black,  normal,  elevated,  seta^  lo"^?  P^l^  ^^  tips,  with 
enlarged  glandular  ends.     Body  sordid  whitish,  unmarked. 

Stage  IL — Head  bilobed,  the  lobes  blackish,  sutures  and  clypeus 
pale;  width,  0.45  mm.  Cervical  shield  semicircular,  black,  as  also 
the  anal  plate,  tubercles,  and  thoracic  feet.  Body  robust,  short,  joint 
12  not  enlarged,  pale  green,  no  marks;  abdominal  feet  pale.  The 
larva  is  sluggish  and  fat,  a  little  narrowed  at  the  ends. 

Stage  fIL — Head  full,  sordid  whitish,  the  apices  of  the  lobes  smoky; 
tubercles  dark;  width,  0.(5  mm.  Body  short,  robust,  a  little  flattened, 
pale,  shaded  with  brown,  leaving  dorsal  subdorsal,  lateral,  and  broad 
stigmatal  bands  of  the  ground  color,  brown  edged.  Cervical  shield 
smoky,  trilineate  in  pale.  Tubercles  rather  large,  blackish,  slightly' 
elevated;  sette  pale,  minutely  bulbous  tipped;  feet  of  joints  7  and  8 
still  short. 

Stage  IV. — Head  rounded,  the  apex  in  joint  2,  pale  brown,  a  large, 
dark  brown  mark  on  the  face  of  each  lobe;  width,  1.1  mm.  Body 
robust,  quadrangularly  flattened,  joint  12  gently  enlarged.  Sordid 
brown;  dorsum  broadly  pale  to  tubercle  ii,  with  faint  indications  of 
lattice  marking.     Sides  dark,  inclosing  very  narrow,  scarcely  percep- 
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tible,  whitish  subdorsal  and  lateral  lines.  Subventral  area  sharply 
paler,  but  sordid,  not  greatly  contrasted.  Tubercles  large,  black, 
shining;  cervical  shield  black,  a  dorsal  pale  line  and  diffuse  subdorsal 
one;  leg  plates  pale;  setse  fine. 

Stage  V, — Head  half  retracted  in  joint  2,  dark  brown,  clypeus  pale; 
width,  1.8  mm.  Body  moderate,  joint  12  slightly  enlarged;  dorsal 
space  broadly  pale,  with  dorsal  geminate  darker  lines,  scarcely  any 
indication  of  the  lattice,  brown  dotted.  Sides  dark,  with  obsolete 
subdorsal  and  latei*al  pale  lines;  subventral  area  pale,  feet  still  paler. 
Cervical  shield  large,  shining  black,  with  faint  paler  dorsal  and  sub- 
dorsal lines.     Tubercles  round,  black;  setae  short,  pale. 

Stage  VI. — Head  rounded,  the  apex  well  within  joint  2,  light  brown, 
with  dark  reticulations  and  vertical  bands;-  width,  2.5  mm.  Cervical 
shield  shining  brown,  diluted  in  spots  and  with  three  pale  lines;  width, 
2.5  mm.  Body  equal,  joint  12  scarcely  enlarged.  Dorsum  broadly 
pale  flesh  color,  dotted;  dorsal  line  pale  with  diffuse  dark  edging,  sides 
dark  dotted,  subventer  and  venter  pale;  feet  also  pale.  Tubercles 
large,  black,  round,  radially  grooved;  seta3  moderate,  dusky. 

POROSAGROTIS  CATENULA  Grote. 

Eight  hundred  and  sixty -six  specimens,  July  16,  25,  27,  31,  August 
4,  T),  7,  13,  15,  17.  They  run  much  darker  than  the  form  from  Colo- 
rado and  southern  California,  but  a  few  are  almost  as  light,  and  I 
think  a  racial  name  not  necessary.  The  color  is  stone  gray  in  the 
majority.  The  transverse-posterior  line  is  continuous,  finely  and 
strongly  scalloped,  with  white  points  on  the  veins.  The  variation  is 
thus  all  away  from  vetmta  Walker  {^muriemuhi  Grote  and  Robinson), 
and  I  do  not  think  it  a  form  of  that  species. 

POROSAGROTIS  THANATOLOGIA,  new  species. 

No  specimens;  one  in  Mr.  Cockle's  collection  is  a  female  without 
abdomen.  The  specimen  is  labeled  Paragrotis  rendu  Strecker,  but 
does  not  agree  at  all  with  Hampson's  figure  or  Strecker's  description. 
Moreover,  the  spines  on  the  fore  tibia?  are  so  stout  that  the  species 
seems  referable  to  Poromgrotis  rather  than  to  Paragrotis  {Euxoa  of 
Hampson  and  Smith). 

Head,  collar,  and  thorax  uniformly  dark  mouse  gray.  Fore  wings 
elongated,  much  as  in  Chor  hag  roth  ^  light  gray  basally  and  terminally, 
the  whole  median  space  blackish,  discolorous.  Basal  half  line  gemi- 
nate, black,  broken;  a  black  basal  dash,  dislocated  and  widened  beyond 
basal  line,  reaches  nearly  to  transverse-anterior  line.  Lines  geminate, 
crenulate,  not  strongly  defined,  the  pale  filling  forming  a  costal  spot 
for  each.  Transverse  anterior  nearly  straight,  transverse  posterior 
moderately  arched  over  reniform.  Orbicular  circular,  reniform 
upright,  well  concave  without,  pale  and  nari*owly  black  ringed,  the 
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orbicular  dusky  filled,  the  reniform  with  concentric  dusky  line;  clavi- 
form  black  outlined,  dark  filled.  Subterminal  line  pale,  dentate 
moderately,  with  black  cuneiform  dashes  preceding  it,  especially  at 
interspaces  2-4  and  5-7;  a  dusky  subapical  shade.  Terminal  space 
blackish  like  the  median  space ;  fringe  brownish.  Hind  wings  brownish 
with  white  fringe.     Expanse,  40  mm. 

2y/><>.— Cat.  No.  7882,  U.  S.  National  Museum. 

PARAGROTIS  MAIMES  Smith. 

One  specimen,  September  9  (Field).  The  species  much  resembles 
Rhi2agrotts  flavlcolliH  Smith,  but  differs  in  the  color  of  the  thorax  and 
in  the  generic  character  of  having  the  male  antennce  shortly  serrate. 
My  single  specimen  from  Field  agrees  with  one  kindly  sent  me  by  Mr. 
F.  H.  Wolley  Dod,  from  ''  Head  of  Pine  Creek,"  near  Calgary,  Alberta. 
It  should  be  noted  that  Mr.  Dod's  collection  about  Calgary  may  cover 
two  faunal  regions.  Calgary  itself  is  in  the  prairie,  and  shows  such  a 
fauna  as  would  be  expected,  while  the  locality  "  Head  of  Pine  Creek" 
must  be  in  the  foothills  of  the  Rocky  Mountains,  judging  by  the  species 
sent  out  with  this  label. 

PARAGROTIS  BROCHA  Morrison. 

Thirty-seven  specimens,  July  30,  August  3,  4,  5,  6,  11,  12,  13,  15, 
16,  17. 

PARAGROTIS  PUNCTIGERA  Walker. 

Eight  hundred  and  eighty-eight  specimens,  July  19,  21,  25,  27, 
August  5,  6,  7,  12,  13,  17,  and  three  from  Mr.  Cockle's  collection, 
July  25,  1901,  July  25,  1902,  August  1,  1902.  The  mass  of  the  speci- 
mens fall  l>etween  /><Av^^>n///>?  Grote  and  finu  Smith.  These  are  the 
extreme  forms.  The  series,  when  once  sorted  out,  looks  homogeneous 
and  uniform,  though  varying  greatly  in  the  amount  of  yellow  powder- 
ing on  the  lines  and  spots.  The  black  line  on  the  collar  comes  out 
more  or  less  distinctly,  destroying  the  value  of  this  character  in  sepa- 
rating species.  The  hind  wings  are  dark  brown  in  l>otli  sexes.  I 
think  hnja  Smith  is  a  variation  of  tliis  type  and  perhaps  some  others 
that  now  stand  as  good  s|)ecies.  Mr.  Cockle's  si>ecimens  l>efore  me 
are  undersized  and  with  very  little  of  the  characteristic  powdering, 
and,  without  this  series,  I  should  never  think  of  referring  them  to 
jnmctigera.  They  come  extremely  near  to  the  brown  form  of  fm^hni^ 
mentioned  below.  A  well-marked  specimen  in  Mr.  Cockle's  collection 
has  been  named  camj/ress/'jmin  i^s  Smith,  but  it  does  not  appear  to  me  to 
agree  with  the  type  of  that  fonu  which  is  before  me.  A  brownish 
specimen,  also  in  Mr.  Cockle's  collection,  has  been  named  frlahUU 
Grote  [focinm  Smith,  was  meant,  probably],  but  it  does  not  agree  with 
Hampson's  figure  and  description  of  that  form,  which  is  otlierwise 
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unknown  to  me/'  Eggs  were  obtained  from  captive  females,  but  with 
difficulty,  and  they  did  not  prosper.  Many  remain  unhatched,  and 
what  larvse  appeared  were  weak  and  did  not  proceed  far.* 

Egg. — Spheroidal,  symmetrical,  base  not  more  flattened  than  vertex; 
sculpturing  obsolete.  Under  a  lens  the  ribs  are  faintly  shadowed, 
thick,  diminishing  above;  but  under  87  diameters'  magnification  they 
are  evanescent,  only  faint,  rounded  reticulations  showing  over  the  sur- 
face. Micropylar  rosette  rather  distinct.  Pale  ocherous;  diameter, 
O.S  mm.     Laid  in  groups,  strongly  adherent. 

Stage  L — Head  rounded,  brown,  eye  black.  Body  whitish  color- 
less, shields  and  tul)ercles  concolorous,  obscure;  seta?  moderate,  pale. 
Feet  of  joints  7  and  8  a  little  shortened. 

Stage  IL — Head  round,  black;  width,  0.5  mm.  Cervical  shield 
blackish.  Body  moderate,  equal,  brown,  the  incisures  lighter;  dorsal, 
subdorsal,  and  lateral  lines  and  a  broad  stigmatal  one  whitish;  dorsal 
space  reddish  brown,  the  lines  dark  edged,  the  edging  at  tubercle  ii 
giving  a  slight  eflfect  of  subdorsal  patches.  Sides  dark  filled  between 
the  lines.  Substigmatal  line  distinct,  whitish,  and  succeeded  by  a  dark 
subventral  area.     Tubercles  and  setre  dark,  obscure. 

PARAGROTIS  TRIFASCIATA  Smith. 

One  specimen,  which  I  believe  represents  this  species,  described 
from  a  single  female  specimen  from  Mount  Hood,  Oregon.  My  speci- 
men is  a  male,  but  agrees  well  with  the  description  and  a  colored  figure 
in  the  National  Museum  made  by  Professor  Smith,  except  for  being 
darker  in  tone. 

PARAGROTIS  PEREXCELLENS  Grote. 

No  specimens;  one  in  Mr.  Cockle's  collection,  August  14,  1901, 
erroneously  labeled  ridingsiana  Grote,  is  evidently  a  straggler  from 
the  coast  region,  where  the  species  is  common. 

PARAGROTIS  FOCINUS  Smith. 

One  hundred  and  six  specimens,  July  19,  24,  25,  August  5,  6,  11, 
16,  and  two  from  Mr.  Cockle's  collection,  July  1,  of  a  uniformly 
brownish  tone,  which  I  refer  here  as  extreme  forms.  A  few  of  those 
in  my  series  are  like  them.  Another  specimen  from  Mr.  Cockle's  col- 
lection has  been  named  fuMcigera  Grote,  but  does  not  agree  with  a 
specimen  })efore  me  determined  by  Grote  in  1870. 

«Cat.  Ixjp.  Phal.  Brit.  Miis.,  IV,  1903,  p.  249. 

ft  As  this  ifl  in  press  (April  9,  1904)  the  eggs  have  begun  to  hatch. 
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PARAGROTIS  TERRENUS  Smith. 

Six  specimens,  August  5,  6,  18,  separated  from  the  fidda  series, 
agree  with  the  type  of  t^^rreinis.  The  hind  wings  are  dark,  and  the  dif- 
ferences between  this  and  messoria  are  not  clear  to  me.  A  spei'inien 
in  Mr.  Cockle's  collection  has  been  named  n^oteliH  Smith,  but  lacks  the 
purplish  tint  of  that  form  and  is  obviously  wrongly  identified. 

PARAGROTIS  FULDA  Smith. 

Thirty-five  specimens,  August  6,  12,  13  (Sandon,  Mr.  Currie),  16, 
17,  21  (Revelstoke).  Those  with  the  markings  most  obsolete  agree 
with  the  type  oi  fulda  Smith;  the  majority  are  marked  distinctly  like 
mesf<(yria  {  —  te/*ritoriali8  Smith).  I  should  refer  this  series  to  irwssaria^ 
except  that  the  hind  wings  are  generally  whitish  where  in  me^'<or!a 
they  are  overspread  with  brown.  A  specimen  in  Mr.  Cockle\s  collec- 
tion is  identified  as  tesHellata  Harris  and  another  as  halinitis  Grote,  but 
neither  identification  is  correct  when  compared  with  the  specimens  in 
the  U.  S.  National  Museum. 

PARAGROTIS  RUBEFACTALIS  Grote. 

Three  specimens,  July  14,  27,  August  17,  and  one  from  Mr.  Cookie's 
collection.  They  are  not  very  much  alike,  and  the  females  are  doubt- 
fully referred  here.  The  male  agrees  with  specimens  that  I  have  from 
Pullman,  Washington,  under  this  name. 

PARAGROTIS  INCALLIDA  Smith. 

Twenty-seven  specimens,  July  2,  29  (Bear  Lake  Mountain),  30, 
August  3,  4,  6,  7,  11,  12,  IB  (Sandon,  Mr.  Currie),  15,  10,  17.  Dis- 
tinctly variable,  running  to  a  smooth,  obscure  form,  with  the  macula- 
tion  nearly  lost.  Before  I  was  acquainted  with  the  character  of  the 
Kootenai  fauna  I  had  named  such  an  obscure  specimen,  which  Mr. 
Cockle  sent  me,  as  miljnna  Smith,  thinking  it  probably  conspecitic  witii 
this  apparently  neighboring  species  {vuljnna  was  described  from  Cal- 
gary, Alberta).  However,  it  really  belongs  with  incaUida^  descril>ed 
from  the  mountains  of  California.  I  do  not  see  that  luful^nita  Smith 
or  (juhifjuelhuif  Smith  are  more  than  varieties  of  hwalltda.  If  this  is 
correct,  the  species  must  be  known  as  qninqucUyiea^  as  that  name  has 
priority  ])y  a  page. 

PARAGROTIS  ALTICOLA  Smith. 

One  specimen,  August  18.  It  is  darkly  colored,  the  fore  wings 
blackish  brown,  somewhat  bronzy.  The  characteristic  appeamnce  of 
ah  I  col  a  is  not  shown,  but  I  nevertheless  refer  the  specimen  here  as  a 
varietal  form.     It  is  not  in  perfect  condition. 
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PARAGROTIS  GAGATES  Grote. 

No  Hpe^imens;  one  from  Mr.  Cockle's  collection,  less  reddish  in  color 
than  my  Californian  specimens. 

PARAGROTIS  DECOLOR  Momson.a 

Three  hundred  and  sixty-three  specimens,  July  24,  25,  26,  27, 
August  3,  5,  0,  11,  12.  A  very  variable  species.  A  specimen  in  Mr. 
CWkle's  collection  has  been  labeled  Chorikagrotis  inconelnna  Harvey, 
perhaps  by  an  accidental  transposition  of  labels. 

PARAGROTIS  ALBIPENNIS  Grote. 

No  specimens;  two  in  Mr.  Cockle's  collection,  September  4. 

PARAGROTIS  OCHROGASTER  Guenee. 

Seven  hundred  and  eighteen  specimens,  July  4,  19,  24,  25,  27, 
August  1,  3,  5,  7,  12, 16, 17,  21  (Revelstoke).  Very  variable  and  run- 
ning into  three  rather  definite  forms,  a  light  clay  yellow  one  (var. 
{ll<iia  Walker),  a  uniform  dark  brown  one  (var.  tu'n'U  Grote)  and  a 
diveraified,  strongly  marked  one,  which  may  be  taken  as  the  stem 
form.  Several  of  the  extreme  forms  were  taken  in  copula,  so  there  is 
no  doubt  of  the  specific  identity  of  all.  A  large,  brown,  strongly 
marked  female  in  Mr.  Cockle's  collection  has  been  named  gagates 
Grote,  but  it  does  not  agree  with  the  form  so  named  in  the  National 
collection. 

PARAGROTIS  IDAHOENSIS  Grote. 

Five  specimens,  July  14,  25,  August  3,  5,  11.  One  specimen  has 
the  costa  and  spots  pale  gray,  as  in  my  figure  of  the  type.  The  others 
have  this  color  replaced  by  a  lightened  shade  of  the  reddish  ground 
color,  a  little  touched  with  gray. 

PARAGROTIS  OBELISCOIDES  Guenee. 
Thirty-three  specimens,  August  6,  11,  12,  15,  16,  17. 
PARAGROTIS  REDIMICULA  Morrison. 

One  specimen,  August  13. 

PARAGROTIS  COLATA  Grote. 

One  specimen,  August  13  (Sandon,  Mr.  Currie).  It  agrees  with  one 
that  I  have  under  this  name  from  the  Yellowstone  Park,  Wyoming. 

<>  Ham  peon  changes  entirely  the  synonymy  of  this  8j)ecies,  which  is  No.  1707  in 
Balletin  52,  U.  S.  National  Museum.  He  refers  all  four  of  the  Walker  names  to  other 
species  and  refers  the  variety  also  elsewhere,  leaving  only  decolor  Morrison =cam/><'^fri« 
Grote  as  names  for  this  form.  This  is  in  contradiction  to  Smith's  previous  determi- 
nations of  Walker's  types.  , 
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PARAQROTIS  DIVERQENS  Walker. 

One  hundred  and  twenty-nine  specimens,  July  21,  27,  31,  August 
5,  7, 10, 17.  Two  eggs  were  obtained  from  a  captive  female,  but  were 
lost  on  hatching.     I  have  described  the  mature  larva  elsewhere.** 

Ji(/(j. — Nearly  spherical,  base  scarcely  flattened.  Ribs  about  44 
around  the  margin,  diminishing  angularly  by  confluence,  narrow, 
almost  linear,  low,  the  surface  flat  between  them,  joined  by  weak, 
narrow  cross  striae  forming  square  cells.  Vertex  obsoletely  quad- 
rangularly  reticulate,  smaller  at  the  micropylar  rosette,  which  is  not 
raised.     Waxy  white;  diameter,  0.7  mni. 

PARAGROTIS  PINDAR  Smith. 

Five  specimens,  August  11,  13,  21  (Revelstoke),  and  one  from  Mr. 
Cockle's  collection  September  6,  1902.  The  tone  is  a  little  grayer 
than  in  Smith's  type  from  Utah,  making  the  costal  edging  less  con- 
trasted.    The  markings,  however,  are  the  same. 

PARAGROTIS  PLAGIGERA  Morrison. 

No  specimens.  One  in  Mr.  Cockle's  collection  is  so  named,  and  1 
leave  it  here  with  some  hesitation.  It  is  brightly  marked  with  ashen 
whitish;  the  orbicular  is  large  and  very  oblique,  and  altogether  it  is 
rather  unlike  what  I  have  as  plugi^/era.  Without  a  series,  however, 
no  certain  conclusion  can  be  arrived  at. 

ANYTUS  EVELINA  French. 

No  specimens.  A  female  in  Mr.  Cockle's  collection  was  taken  Sep- 
teml>er  18,  1901.  This  species  has  stood  hitherto  in  our  lists  as  an 
II(id<ma,     I  transfer  it  to  AnytiiH^  following  Sir  G.  F.  Hampson. 

ANYTUS  SCULPTUS  Grote,  var.  PROFUNDUS  Smith. 

Two  specimens,  September  7  (Revelstoke),  Sandon  (G.  C.  Robbins), 
and  one  from  Mr.  Cockle's  collection  September  19.  The  specimen 
agrees  with  Smith's  type  oiprofimdn^H^  from  Bmndon,  Manitoba.  The 
form  is  a  dark  Western  variation  of  scxdptm^  which  is  usually  light, 
though  I  have  one  from  Ilolderness,  New  Hampshire,  nearly  a,s  dark 
as  the  Western  ones.  The  name  oJmmnh^  Smith  does  not  deserve  even 
a  varietal  rank,  the  male  type  before  me  being  only  a  slightly  rubbed 
and  indistinctly  marked  specimen  of  the  variety  profundus.  The 
specimens  which  I  associate  as  female  profundm  are  grayer  than  the 
males,  with  the  hind  w  ings  darkly  shaded. 


«Proc.  Ent.  8oc.  Wash.,  IV,  1898,  p.  318. 
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MAMESTRA  DISCALIS  Orote. 

Eighty-six  specimens,  June  23,  30,  July  13,  30,  August  3,  5,  6,  7, 
11,  13,  Sandon  (G.  C.  Robbins).  Eggs  were  obtained  from  several 
captive  females.  The  larvce  did  well  at  first,  but  soon  showed  a  ten- 
dency to  hibernate.  Many  were  actually  hibernating  at  Kaslo  on 
August  12,  and  only  a  few  were  with  difficulty  forced  to  the  fifth 
stage.     The  last  stage  therefore  remains  to  be  described. 

E}j(j. — ^Two-thirds  spherical,  evenly  rounded,  base  broad;  laid  in  a 
large  mass.  Ribs  about  40,  low,  broad,  diminishing  to  vertex,  crested 
by  the  sharp  vertical  reticulations  which  are,  like  the  cross  stripe, 
distinct,  forming  regular  parallelogram ic  cells  bending  down  in  the 
hollows.     Greenish  white,  not  changing  color;  diameter,  1.1  mm. 

Stage  L — Head  bilobed,  round,  pale  brownish,  with  smoky  black 
spot8  at  the  tubercles.  Body  moderate,  normal,  joint  12  enlarged,  the 
feet  of  joints  7  and  8  smaller  than  the  rest,  but  not  greatly  so. 
Whitish,  without  marks,  cervical  shield  very  weak,  partly  smoky. 
Tul>ercles  large,  brownish  black,  angularly  edged,  only  the  primary 
ones  present,  iv  stigmatal  posterior,  ia  to  iib  of  thorax  separate,  iib  the 
largest,  all  normal.     Leg  shields  faintly  dusky. 

Stage  II. — Head  bilobed,  shining  pale  brown  with  round  black  spots 
on  the  tubercles;  width,  0.8  mm.  Body  moderate,  joints  5  to  7  looped 
up  a  little,  12  enlarged;  whitish  green,  the  folds  whiter;  dorsal  and 
subdorsal  lines  faint  white,  straight;  lateral  space  solidly  brown  filled; 
stigmatal  Imnd  just  over  tubercle  iv,  very  broad;  a  soft  white  shading 
over  subventral  area.  Feet  pale;  tubercles" round,  black;  feet  of  joints 
7  and  8  small.  Cervical  shield  concolorous,  but  without  green  tint, 
it«  tubercles  black;  abdominal  feet  dusky  without. 

Stage  III. — Head  shining  reddish  brown,  reticulate  with  darker  on 
the  vertex;  diameter,  1.1  nmi.  Body  equal,  joint  12  a  little  circularly 
enlarged.  Sordid  olivaceous  green,  checkered  by  very  pale  subdorsal 
patches  intersegmentally;  dorsal  and  subdorsal  lines  broken,  narrow, 
the  dorsal  bimacular,  the  subdorsal  dotted,  bright  white.  Sides  all 
vinous  brown,  olivaceous  mottled.  Substigmatal  band  with  white 
edges,  green  filled;  subventer  and  feet  pale.  Tubercles  round,  black, 
distinct;  no  shields;  seta?  moderate,  pale;  feet  of  joint  7  rather  small. 

Stage  IV. — Head  brown  with  dark  brown  reticulations;  joined  into 
the  usual  vertical  bands;  width,  1.7  mm.  Body  normal,  joint  12 
scarcely  enlarged,  feet  equal.  Brown  gray,  black  dotted  reticulate  on 
a  brownish  ground,  especially  in  a  dorsal  band  of  diamond-shaped 
marks  and  laterally.  Dorsal  line  white,  out  into  two  segmental  streaks, 
the  posterior  one  with  a  small  macular  enlargement;  subdorsal  line  a 
row  of  fine  dots,  the  space  above  it  and  between  the  dorsal  marks 
lighter.  Substigmatal  band  with  white  dotted  edges,  nearly  entirely 
luteous  filled.     Subventral  area  luteous,  white  and  black  dotted;  venter 
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greenish.  Feet  pale,  with  dark  tubercular  spots;  no  shields;  tubercles 
obscure;  setce  fine  brownish. 

Many  larvae  hibernated  at  this  point.  An  interpolated  stage  also 
occurred  with  width  of  head  of  2.1  mm. 

Stage  V, — Head  rounded,  bilobed,  the  apex  in  joint  2;  shining  red 
brown,  with  dark  brown  reticulations  and  vertical  bands,  the  bands 
irregular! 3'^  bent  inward  above  clypeus;  width,  2.6  mm.  Body  mod- 
erate, joint  12  slightly  enlarged.  Dead  leaf  brown,  the  ground  pinkish 
brown,  finely  penciled  in  black.  A  broad,  diflfuse  lining  surrounds  the 
dorsal  line  which  is  composed  of  two  white  dots  posteriorly  on  the  seg- 
ment and  a  fine  tracing  elsewhere,  and  throws  out  a  faint  spur  at 
tubercle  ii.  The  subdorsal  space  shows  the  ground  color.  Sides  with 
obscure  oblique  lines  and  outlinings  of  the  substigmatal  band  in  black. 
Lines  else  obsolete,  the  substigmatal  with  scarcely  any  pale  ground  and 
only  a  trace  of  white  at  its  edges.  Thoracic  feet  shining  brown;  .shields 
and  abdominal  feet  concolorous  with  body;  tubercles  and  setae  obscure. 

Sta^e  VI, — (Not  observed.) 

MAMESTRA  PURPURISSATA  Grote.  var.  CRYDINA  Dyar. 

Twenty-one  specimens,  June  (Mr.  Cockle),  June  30,  July  2,  8,  1-4, 
18,  IJ^,  27,  30,  August  1,  5,  6,  13.  This  is  a  racial  form,  approaching 
juncunacida  Smith  in  some  characters.  Eggs  were  obtained  from  cap- 
tive females  before  the  middle  of  July,  and  the  resulting  larvae  were 
inclined  to  hibernate  on  August  15.  However,  some  were  forced  to 
the  last  stage. 

Egg, — Laid  in  a  large  patch;  spheroidal,  the  top  roughened  by  the 
ribs.  Ribs  about  36  at  the  margin,  diminishing  to  11  at  the  micro- 
pyle,  large,  coarse,  low  and  rounded.  Surface  smooth,  irregularly 
shagreened,  traces  of  long  cross  striae  between  the  ribs.  Micropylar 
rosette  of  pyriform  cells  contrasted  with  the  otherwise  smooth  surface; 
pale  yellow,  later  with  a  dark -brown  ring  and  spot;  diameter,  1.1  mm. 

Stage  L — Head  rounded,  bilobed,  rather  high,  pale  brown,  spotted 
thickly  with  darker  brown  and  a  pale  streak  above.  Body  slender, 
moderate;  joint  12  slightly  enlarged,  the  feet  of  joints  7  and  8  very 
small.  No  cervical  shield,  but  distinct  blackish  leg  shields.  Tuber- 
cles round,  black;  not  black  on  the  shield,  which  has  dusky  spots  behind. 
Body  whiter,  with  faint  ocherous  brown  stripes,  subdorsal  (between 
tubercles  i  and  ii),  lateral,  lower  lateral  (tubercle  iii);  substigmatal 
band  broadly  white  pigmented;  subventer  less  whitish;  seta?  rather 
long,  black ;  thoracic  feet  smoky ;  anal  feet,  with  white  stripe  outwardly. 

Stage  II, — Head  roimded,  the  apex  in  joint  2,  smoky  luteous,  with 
dark  si)ots  on  the  tubercles;  width,  0.6  mm.  Body  with  a  green  dilu- 
tion in  the  dorsal  space  each  side  of  the  pale  dorsal  line,  the  rest  of  the 
ground  dark  vinous  brown.  Subdorsal  line  whitish,  lateral  fainter; 
substigmatal  broad  and  bright  white,  venter  paler.     Feet  pale,  with 
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smoky  plates,  those  of  joints  7  and  8  small;  tubercles  minute,  black; 
no  shields. 

Stage  III, — Head  oblique,  bilobed,  shining  brown,  faintly  darker 
dotted;  width,  1  mm.  Body  rather  slender,  joint  12  a  little  enlarged. 
Brown,  dorsal,  subdorsal,  and  lateral  lines  fine,  white,  together  with 
the  white  tubercles  i  and  ii  dark  edged,  the  edging  of  the  dorsal  line 
submacular  intersegmentally.  Substigmatal  band  moderately  broad, 
bright  white,  with  a  few  brown  dottings  centrally.  Feet  pale;  no 
shields. 

•  Stage  IV. — Head  oblique,  the  apex  in  joint  2,  pale  brown,  with  dark 
reticulations  and  the  usual  veilical  bands,  pale  below;  width,  1.4  mm. 
Body  moderate,  normal,  a  little  flattened;  joint  12  enlarged.  Pinkish 
brown,  shaded  with  dark  and  whitish  dotted.  Dorsal  lattice  faint; 
dark  intersegmentary  spots  dorsally;  dorsal,  subdorsal,  and  lateral 
lines  white,  dotted,  dark  edged.  Tubercles  white;  substigmatal  band 
broad,  pure  white,  partly  luteous  brownish  filled.  Subventer  like  dor- 
sum; feet  pale;  setce  pale,  moderate;  cervical  shield  of  a  more  luteous 
shade. 

An  intei*polated  stage  occurred  with  width  of  head  1.6  mm. 

Stage  V. — Head  as  before;  width,  2.2  mm.  Body  moderate;  joint 
12  slightly  enlarged.  Dorsum  creamy  brown,  dorsal  and  subdorsal 
lines  white  dotted,  a  faint  dark-brown  lattice  and  edging  to  the  dorsal 
line.  Sides  darker,  brown  reticulate,  white  dotted.  Substigmatal 
band  resolved  into  white  spots,  filled  by  the  ground  color;  subventer 
like  dorsum;  venter  pale.  Tubercles  white,  not  large;  setae  small. 
Cervical  shield  more  sordid. 

Stage  VI — Head  rounded,  the  apex  in  joint  2,  shining  brown, 
faintly  darker  reticulated  and  with  traces  of  the  bands  above,  forming 
a  dark  shade;  width,  3.2  mm.  Body  moderate,  joint  12  scarcely 
enlarged,  all  gmyish  brown,  the  markings  obsolete,  marbled  and  dotted 
in  blackish.  Doi-sum  faintly  broadly  pale  carneous,  the  black  shaded 
edgings  of  the  dorsal  line  showing  faintly  intersegmentally.  Substig- 
matal band  brighter  and  obscurely  white,  the  other  marks  scarcely 
traceable.  Tubercles  whitish  with  black  hair  dots;  feet  pale;  spiracles 
black  edged;  cervical  shield  concolorous,  but  rather  more  blackish  in 
shade. 

MAMESTRA  SEOREGATA  Smith. 

No  specimens;  two  in  Mr.  Cockle's  collection,  May  14.  This  species 
is  obviously  variable  and  a  good  series  is  needed.  Neither  of  Mr. 
Cockle's  specimens  are  like  the  t3'pe  before  me,  though  I  think  they 
are  the  same  species  without  doubt;  gtissata  Smith  seems  to  be  only  a 
variety  of  it. 

Proc.  N.  M.  vol.  xxvii— 03 58 
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MAMESTRA  DETRACTA  Walker. 

Forty-four  specimens,  June  13,  17,  19,  23,  25,  July  2,  8,  19.  The 
color  is  dark  as  in  ruof erica  Smith,  the  size  large  as  in  typical  deinuta 
Walker.  We  have  here  a  local  form,  diflfering  so  slightly  as  not  to  be 
worthy  of  a  separate  name,  yet  constant.  The  Atlantic  region  detrada 
is  large,  the  colors  rather  diversified  and  contrasted;  the  Western 
prairie  form  neof erica  is  small  with  the  colors  smoother  and  leSvS 
diversified,  while  the  Kootenai  form  is  again  large  but  smooth  and 
dark  like  the  priarie  one.  Eggs  were  obtained  early,  but  the  larva? 
grew  very  slowly  and  none  pupated,  all  hibernating  at  various  stages 
of  growth.     All  the  stages  were  observed. 

£g^. — Nearly  spherical,  the  apex  a  little  pointed,  ba«e  scarcely 
flattened;  whitish  with  streaked  red  ring  and  spot.  Ribs  moderate 
with  reticulation  lines  running  along  the  vertices  which,  with  the 
cross  strice,  form  quadrangular  cells;  ribs  about  40  at  the  edge;  mici-o- 
pyle  conically  elevated,  bearing  a  circle  of  pyriform  cells  surrounded 
by  reticulations;  diameter,  1  mm. 

Siarje  L — Head  bilobed,  bright  brown  with  darker  sutures;  width, 
0.4  mm.  Body  robust,  normal,  joint  12  a  little  enlarged,  feet  nearly 
equal.  Whitish  slate  color,  the  hemispherical  shield  with  the  leg 
plates  and  small  tubercles  black.  Skin  rather  densely  dark  spinulose; 
setaj  fine,  pale,  moderate. 

Stage  IL — Head  rounded,  bilobed,  pale  brown,  a  smoky  shade  on 
paraclypeus,  eyes  black;  width,  0.6  mm.  Cervical  shield  shining 
black.  Body  robust,  joint  12  anteriorly  enlarged,  feet  nearly  equal. 
Soft  pale  brown,  vinous  shaded,  without  lines.  Tubercles  round, 
blackish;  anal  plate  large  blackish  but  no  leg  plates;  thoracic  feet 
pale;  setae  short,  pale. 

Stage  III. — Head  shining  pale  brown,  a  smoky  upright  shade  and 
traces  of  reticulations;  width  0.75  mm.  Body  robust,  pinkish  red; 
dorsal  and  suMorsal  lines  narrow,  white,  the  dorsal  macular  on  the 
posterior  edges  of  the  segments;  traces  of  a  white  substigmatal  band 
intersegmentally.  Cervical  shield  large,  black,  rather  broadly  trilin- 
eate  in  white;  anal  plate  similar;  leg  shields  and  tubercles  brown 
black,  the  latter  round,  moderate.  Seta?  obscure  dusky;  joint  12 
slightly  enlarged. 

Stage  IK — Head  bilol)ed,  shining  pale  brown  with  heavy  reticu- 
lations and  broad,  vertical  bands  of  dark  brown;  width,  1.2  mm.  Cer- 
vical shield  })lack  with  three  white  lines.  Body  robust,  joints  2-4 
smaller,  12  enlarged.  Dead  leaf  brown,  red-brown  reticulate  on  a 
pale  luteous  ground;  dorsal  and  subdorsal  lines  narrow,  whitish,  the 
dorsal  distinct  on  joints  12  posteriorly  to  13,  and  cutting  the  black  anal 
plate.  No  substigmatfll  or  sub  ventral  bands,  the  venter  sordid,  pale. 
Tubercles  small,  round,  black;  feet  pale;  setoe  obscure. 
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This  stage  lasted  41  days. 

Sta^e  V. — Head  shining,  heavily  black  reticulate  on  a  brown  ground, 
rounded,  the  apex  in  joint  2;  width,  1.6  mm.  Body  robust,  joint  12 
enlarged,  a  little  narrower  before.  Soft  red  brown,  finely  uniformly 
dotted  reticulate  in  paler.  Dorsal  line  narrow,  white,  submaculate 
except  at  the  ends;  subdorsal  similar,  obsolescent  anteriorly,  a  faint 
darker  brown  edging  to  the  dorsal  line.  Substigmatal  band  obsolete, 
showing  as  a  slightly  lighter  shading  over  the  subventral  fold.  Cer- 
vical shield  shining  black,  slightly  elevated.  Thoracic  feet  brown;  leg 
shields  quadrate,  black. 

St/u/e  VL — Head  shining  black,  luteous  dotted  above  and  more  so 
on  the  sides;  clypeus  and  labrum  paler,  violaceous;  apex  in  joint  2; 
width,  2.6  mm.  Body  robust,  short,  joint  12  scarcely  enlarged,  flat- 
tened ventrally.  CeiTical  shield  large,  shining  black  with  three  broad 
distinct  white  lines.  Anal  plate  similar  but  only  the  dorsal  line  dis- 
tinct. Thoracic  feet  brown.  Body  dead  leaf  brown,  reddish  brown, 
broadly  mottled  on  a  pale  carneous  ground,  which  conti'asts  under  a 
lens.  Dorsal  lines  carneous  white,  broken  dotted,  subdorsal  similar 
but  nearly  continuous,  subconfluent  with  the  pale  ground  above;  below 
it  a  nearly  solid  brown  space;  then  the  sides  more  mottled  with  the 
pale  ground  color  which  is  more  whitish  subventrally,  but  all  other 
trace  of  the  lower  lines  is  lost.  Tubercles  brown,  corrugated,  rather 
large,  not  elevated.  Feet  with  shining  brown  shields.  Tubercle  iv 
above  the  center  of  the  spiracle  on  joints  9  and  10. 

MAMESTRA  SENATORIA  Smith. 

No  specimens;  one  in  Mr.  Cockle's  collection,  August  20,  agrees 
very  nicely  with  this  Arizonian  species.  The  distribution  is  un- 
expected. 

MAMESTRA  LIQUIDA  Grote. 

Three  specimens,  June  3,  30.  Two  males  brightly  colored,  one 
female  with  the  colors  subdued  and  diflfused,  but  the  same  species, 
1  think. 

Egg, — Two-thirds  spherical,  spheroidally  flattened,  base  flat,  the 
ribs  forming  lumps  at  the  vertex.  Ribs  about  35,  diminishing  above, 
capped  and  separated  by  the  vertical  reticulations  with  which  the 
equally  distinct  cross  striae  form  nearly  square  cells,  clear,  the  angu- 
lar joinings  suggesting  as  mass  of  soap  bubbles.  Vertex  reticulate 
for  two  rows  of  cells  with  a  small  circle  of  pyrif orm  ones  at  the  micro- 
pyle.     Slightly  yellowish  white;  diameter,  0.9  mm. 

MAMESTRA  RADIX  Walker. 

Three  specimens,  June  23,  25.  In  spite  of  so  few  specimens  being 
taken,  five  separate  broods  of  the  larv©  were  raised.  Two  of  the 
captured  specimens  were  females  and  readily  laid  eggs;  two  egg  masses 
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were  found  in  the  field  on  separate  occasions  and  matured  into  the 
same  larva,  while  Mr.  Cockle  bred  it  again  from  a  third  collected  egg 
cluster  under  his  number  20. 

£gff. — Laid  in  a  high  pile,  three  or  four  layers  deep,  irregularly 
plastered  on.  Flatly  spheroidal,  the  base  well  fattened.  Ribs  about 
60,  diminishing  irregularly  by  confluence  or  alternation  toward  vertex. 
Reticulations  all  over  alike,  the  vertical  ones  only  on  the  smnmit8  of 
the  ribs,  not  in  the  bases  of  the  hollows,  with  the  cross  lines  forming 
rounded  hexagonal  cells.  Above  the  ends  of  Uie  ribs  are  elongate 
reticulations,  getting  very  small  at  the  micropyle.  Pale  yellow; 
diameter,  0.9  mm. 

Stag^  /. — Head  rounded  bilobed,  pale  brown,  blackish  mottled  and 
with  black  posterior  rim  and  ocelli.  Body  normal,  uniform,  joint  12 
enlarged,  the  feet  of  joints  7  and  8  short,  semilooping;  whitish,  the 
food  green;  tubercles  round  black,  leg  plates  distinct  and  black;  cer- 
vical shield  blackish  at  the  edges.  Thoracic  feet  pale;  skin  minutely 
sparsely  black  spinulose;  setae  rather  long,  black,  pointed. 

Sta^^e  11, — Head  bilobed,  pale  luteous,  freckled  with  large  gray 
spots,  mouth  brown;  width,  0.6  nmi.  Body  normal,  joint  12  a  little 
enlarged,  the  feet  of  joints  7  and  8  very  short.  Pale  green,  the  food 
dark;  pale  dorsal  and  subdorsal  lines  indicated.  Tubercles  small, 
black;  shields  concolorous,  corneal  shield  a  little  shining;  feet  pale, 
the  abdominal  ones  with  black  dots. 

JStcu/e  IIL — Head  pale  luteous,  blackish  spotted  in  irregular  bands; 
width,  0.9  mm.  Body  moderate,  joint  12  humped  dorsally  a  litde, 
feet  of  joint  7  smaller.  Green,  dark  olivaceous  dorsally,  pale  sub- 
ventrally.  Dorsal  and  subdorsal  lines  whitish,  dark  edged;  a  shadow 
of  a  lateral  line;  substigmatal  white,  broad,  dark  edged  above;  feet 
pale;,  tubercles  whitish  with  black  hair  dots;  setae  small. 

Stage  IV. — Head  rounded,  shining,  heavily  reticulate  with  smoky 
brown  on  a  pale  luteous  ground;  vertical  bands  broad;  width,  1.2 
mm.  Body  moderate,  joint  12  enlarged  a  little;  green,  white  dotted, 
the  dorsum  with  segmentary  smoky  black  diamond-shaped  marks,  cut 
by  a  white  broken  dorsal  line.  Subdorsal  line  fainter,  lateral  still 
fainter,  smoky  edged,  the  sides  shaded  nearly  to  black.  Substigmatal 
band  broad,  white,  slightly  reddish  centered;  sub  venter  only  slightly 
black  dotted.     Feet  pale;  tubercles  obscure,  concolorous. 

/Stage  V, — Head  pale  brown,  shining,  very  heavily  reticulate  with 
dark  blackish,  forming  a  vortical  band  on  the  lobe  and  one  above  eye; 
width,  1.8  mm.  Body  normal,  equal;  joint  12  slightly  enlarged. 
Greenish  gray,  dotted  reticulate  in  black,  edging  narrow  broken 
white  dorsal,  subdorsal  and  lateral  lines,  and  forming  oblique  dorsal 
shades  from  the  incisure  forward  and  downward  to  the  subdorsal  line. 
Sides  heavily  shaded;  substigmatal  band  broad,  white,  luteous  and 
reddish  filled;  subventer  pale,  sparsely  black  dotted;  no  oblique  line 
on  thorax;  feet  pale;  a  bar  on  joint  12  at  tubercle  ii.  ^ 
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Sta^e  T^— Head  pale  whitish  luteous,  crinkly  reticulate  with  smoky 
brown,  joining  in  curved  vertical  band  each  side  of  clypeus  and  suture, 
and  a  narrow  one  from  the  eye;  width,  2.5  mm.  Body  brown,  light 
brown  with  white  dots  and  black  strigose  mottlings.  Dorsal  and  sub- 
dorsal lines  white  dotted;  black  oblique  lines  from  dorsal  posterior  to 
9ubdoi*sal  line,  where  they  form  a  broken  border,  met  by  lines  from 
dorsal  anterior  to  the  black-marked  tubercle  i,  forming  a  broken  lat- 
tice; a  transverse  bar  on  joint  12;  sides  black  streaked;  substigmatal 
band  broadly  pale,  of  the  ground  color,  or  pinkish,  and  shading  to  the 
subventer,  only  slightly  strigose,  showing  by  its  white-dotted  edges. 
Feet  pale;  spiracles  white;  tubercles  black  marked,  obsolete. 

MAMESTRA  NEVADA  Grote. 

Six  specimens,  July  1,  4,  19,  21,  August  11.  The  specimens  agree 
with  some  from  Wisconsin  which  Professor  Smith  has  picked  out  from 
the  U.  S.  National  Museum  series  as  representing  his  canadeums,  I 
think,  however,  that  I  really  have  nevad^e  Grote,  described  from  the 
Sierra  Nevada  of  California,  or,  as  is  more  probable,  ca7i(ide7mU  is  a 
synonym  of  Tievadm.  Mr.  F.  H.  Wolley  Dod  has  sent  me  specimens 
from  Calgary,  Alberta,  labelled  nevadse^  which  seem  conspecific  with 
the  Kaslo  ones. 

Egg. — Laid  in  a  high  pile,  four  layers  deep  in  part,  irregularly 
heaped  up.  Flatly  spheroidal,  base  well  flattened,  often  irregularly 
so.  Ribs  about  50  at  the  margin,  diminishing  variously  toward  the 
vertex,  fine,  close,  the  reticulations  at  the  summits  with  the  cross 
striae  forming  cells  higher  than  wide,  slightly  hollowed,  the  ribs  looking 
beaded  under  a  low  power,  really  waved  by  the  cell  areas;  vertex 
reticulate  about  the  micropylar  rosette,  which  is  not  raised.  Pale 
pearly  bluish  green;  diameter,  0.7  mm.;  height,  0.4  mm. 

Stage  /. — Head  pale  brown  with  large  black  spots  on  the  tubercles 
and  small  brown  freckles  over  vertex;  body  moderately  slender,  semi- 
looping,  the  feet  of  joints  7  and  8  small,  joint  12  slightly  enlarged. 
Shield  pale  brown,  blackish  on  the  edges  and  tubercles;  tubercles 
very  large,  angularly  rounded,  black,  normal;  setae  black,  pointed;  leg 
plates  black;  skin  sparsely  dark  spicular. 

Stage  IL — Head  luteous,  with  brown  tubercular  spots;  width,  0.55 
mm.  Body  rather  slender,  contracted  somewhat  subventrally,  nar- 
rowed at  joint  11,  joint  12  enlarged  a  little.  Translucent  green;  dorsal, 
subdorsal,  lateral,  and  broad  substigmatal  lines  a  little  more  whitish 
than  the  ground  color.  Feet  pale;  tubercles  round,  black;  cervical 
shield  a  little  smoky. 

Sta^e  TIL — Head  bilobed,  shining  brownish  luteous,  dark  spots  on 
the  tubercles  and  small  freckles  over  vertex;  width,  1  mm.  Body 
moderate,  narrowed  at  joints  10  and  11,  12  enlarged  dorsally,  feet  of 
joints  7  and  8  small.      Dark  green  dorsally;  dorsal,  subdorsal,  and 
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faint  lateral  lines  white,  dark  green  edged;  space  between  lateral  and 
substigmatal  lines  all  dark  green.  Substigmatal  band  broad,  white; 
subventer  green,  shaded  with  dark;  feet  paler.  Tubercles  all  black, 
round,  not  large,  pale  ringed  minutely. 

Sta<fe  IV. — Head  pale  brown,  freckled  over  the  vertex  and  most  of 
the  surface,  except  the  clypeus,  with  fine  strigse;  tubercles  in  black 
spots;  a  pair  of  little  dots  at  apex  of  paraclypeus;  width,  1.8  mm. 
Body  moderate,  joint  12  enlarged.  Green,  strongly  shaded  with 
blackish  green,  edging  the  broken  white  dorsal,  subdorsal,  and  lateral 
lines  and  forming  traces  of  a  dorsal  lattice;  solid  on  the  sides  about  the 
broad,  white  substigmatal  band.  Subventer  likewise  dark,  but  the 
feet  pale.  Tubercles  white,  with  black  hair  dots;  setae  fine;  no8hield3; 
the  lines  reach  the  ends;  thoracic  feet  smoky  ringed. 
.  An  interpolated  stf^e  occurred  with  width  of  head  1.7  mm. 
i   Stafje  V. — Like  the  next  stage;  width  of  head,  2.2  mm. 

Stage  VI.—Yl&sA  rounded,  the  apex  in  joint  2,  luteous,  heavily  cir- 
cularly mottled  with  dull  brown,  with  the  usual  vertical  bands;  width, 
2.8  mm.  Body  moderate,  joint  12  gently  enlarged,  feet  equal.  Ground 
color  cream}^  brown,  heavily  mottled  in  black  and  nearly  obscured. 
Dorsal  and  subdorsal  lines  white,  flotted,  the  subdorsal  the  heaviest 
Oblique  black  shades  in  the  dorsal  space;  tubercle  ii  large,  white. 
Sides  like  the  dorsum,  but  pale  by  the  absence  of  the  oblique  shades, 
sparsely  white  dotted.  Substigmatal  band  white  dotted,  filled  by  the 
ground  color;  subventer  like  the  sides.  Thoracic  feet  red  brown,  the 
abdominal  ones  pale,  whitish.     Tubercles  and  setro  obscure. 

MAMESTRA  SUBJUNCTA  Grote  and  Robinson. 

Nine  specimens,  June  13, 16,  25,  July  2,  August  11  (bred),  15  (bred), 
16  (bred).  Through  some  error  Mr.  Cockle  has  this  species  named 
canadensis  in  his  collection. 

Egg. — Laid  in  a  large  patch,  in  part  in  two  layers.  Flatly  spheroidal, 
almost  disk-like;  50  vertical  ribs,  low,  slight,  close  together,  their 
summits  bearing  the  longitudinal  reticulations,  the  cross-striie  of  which 
form  quadrangular  cells.  Reticulations  equally  distinct,  alike,  neat, 
narrow,  sharply  raised.  Summit  broadly  elongate-hexagonally  reticu- 
late, the  micropyle  with  a  circle  of  pyriform  cells.  Pure  white,  later 
faintly  purplish  gray;  diameter,  0.7  nun. 

Stage  1. — Head  round,  bilobed,  shining  translucent  pale  brownish 
luteous,  faintly  blackish  freckled,  eye  black,  mouth  brown.  Body 
slender,  normal,  semilooping,  joint  12  enlarged,  the  feet  of  joint  7  and 
S  very  short.  WTiitish,  shields  concolorous,  tubercles  moderate,  black; 
alimentary  canal  reddish  in  anterior  half  of  body.  When  fed  the 
larvae  are  green;  seta?  long,  black. 

Stage  IL — Head  rounded,  translucent  pale  luteous,  ocelli  black; 
"idth,  0.5  mm.     Body  moderate,  semilooping,  feet  of  joints  7  and  8 
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small;  joint  12  enlarged  dorsally.  Pale  green,  shaded  with  olivaceous 
blackish,  leaving  narrow  dorsal,  subdorsal,  and  lateral  pale  straight 
lines.  Stigmatal  band  whitish,  illy  defined  below  from  tiie  pale  sub- 
venter.     Tubercles  small,  black;  feet  pale. 

Stage  HI. — Head  round,  the  apex  slightly  in  joint  2;  green,  ocelli 
black;  width,  1  ram.  Body  normal,  joint  12  slightly  enlarged,  feet 
nearly  equal,  those  of  joint  7  only  a  little  reduced.  Green,  dorsal  and 
subdorsal  lines  narrow,  white,  blackish  green  edged,  this  color  mot- 
tling the  ground  a  little.  Substigmatal  band  broad,  white  above, 
shading  to  the  subventral  color  below,  edged  above  with  blackish 
green,  leaving  a  lateral  defined  line  of  the  ground  color.  Subventral 
region  slightly  dark-marbled;  hair  dots  black  in  a  pale  rim;  feet  pale. 
Other  larvoB  were  faintly  brown  shaded. 

Stage  IV. — Head  rounded,  the  apex  in  joint  2;  whitish  luteous, 
reticulate  with  smoky  brown  over  the  lobes;  width,  1.5  mm.  Body 
sordid  green,  dotted  and  reticulate  with  olivaceous  green,  edging  the 
lines  and  forming  an  obscure  lattice  in  the  dorsal  space.  Dorsal,  sub- 
dorsal and  lateral  lines  white,  narrow,  broken;  stigmatal  band  broad, 
white,  covering  the  spiracle  except  on  joints  2  and  12,  dark-edged 
above,  greenish-filled  below;  a  few  white  dots  scattered  over  the  sur- 
face. Feet  all  pale;  spiracles  black-rimmed;  joint  12  slightly  enlarged; 
feet  nearly  equal. 

Stage  V. — Head  whitish  luteous,  the  reticulations  forming  a  band 
on  the  lobe  and  a  small  one  from  the  eye;  width,  2.1  mm.  Body  nor- 
mal, joint  12  scarcely  enlarged;  pale  brown  without  green  tint;  dorsal, 
subdorsal,  and  lateral  lines  broken  and  lost  in  the  ground  color,  dotted 
reticulate  with  white  and  dark  brown,  forming  'irregular  narrow 
oblique  dark  lines  on  the  segments  posteriorly  forward  and  down- 
ward, obscurely  joining  a  dark  band  stigmatally,  forming  a  transverse 
subdorsal  bar  on  joint  12.  Stigmatal  band  lost  in  the  ground  color,  a 
red  line  filling  \t  above,  whiter  than  the  subventral  area,  which  is  dot- 
ted like  the  dorsum,  but  with  more  white  and  less  brown.  Feet  pale; 
tubercles  small,  white,  obscure. 

Stage  VI. — Head  rounded,  the  apex  in  joint  2,  pale  brown,  shining, 
dark  brown  reticulate,  with  broad  indistinct  vertical  bands  and  a  band 
from  the  eye;  width,  3  mm.  Body  normal,  joint  12  very  little 
enlarged.  Pale  brown,  tessellated  with  blackish,  dotted  and  reticu- 
late. The  blackish  color  forms  subdorsal  bars  and  dorsal  spots,  smoky 
and  diffuse,  transverse  and  squarish  on  joint  12;  a  broad  lateral  line 
indicated  in  pale.  Substigmatal  band  pale,  reddish  mottled  and  all 
dark  reticulate  like  the  lx>dy;  subventer  dotted  and  reticulate.  Feet 
and  venter  pale;  tubercles  whitish,  obscure. 
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MAMESTRA  GRANDIS  Boisduval. 

Four  specimeMS,  June  7, 13, 23,  July  14,  and  one  from  Mr.  Cockle's  col- 
lection June  14.  Mr.  Cockle  has  the  species  labeled  nevadse^  but  it  does 
not  agree  with  Grote's  description  of  that  form.  Prof.  J.  B.  Smith 
is  the  authority  for  the  name,  but  not  improbably  some  confusion  in 
the  labels  has  occurred.  The  specimens  agree  closely  with  Eastern 
grandis^  and,  though  a  trifle  smaller,  there  is  scarcely  enough  differ- 
ence to  define  even  a  local  race. 

Egg. — Laid  in  a  large  patch.  Flatly  spheroidal,  base  flattened  but 
little;  30  vertical  ribs,  diminishing  by  alternation,  broad,  rounded, 
crested  by  the  longitudinal  reticulations,  but  weakly  so,  the  cross  striae 
likewise  weak,  shagreened  wrinkly  overall.  Pale  yellow,  later  with  a 
purple  ring  and  spot;  diameter,  0.6  nun. 

Stage  L — Head  strongly  bilobed,  shining  sordid  luteous,  eye  black. 
Body  semilooping,  feet  of  joints  7  and  8  short,  cylindrical;  joint  12 
enlarged.  Transparent  whitish,  alimentary  canal  red;  tubercles  large, 
setae  short,  black,  stiff.  Cervical  shield  faintly  luteous  with  black  spots 
at  the  tubercles,  two  detached  setae;  leg  shields  smoky.  Tubercles 
normal,  large,  black,  no  subprimaries;  ia  to  iib  on  thorax  separate, 
la  and  ib  small. 

Stage  IL — Head  bilobed,  whitish,  smoky  shaded,  shining,  eye  black; 
width,  0.6  mm.  Body  equal,  normal,  feet  of  joints  7  and  8  small, 
joint  12  not  enlarged.  Whitish,  green  from  the  food,  with  olivaceous 
shading,  leaving  pale  dorsal,  subdorsal  and  lateral  linas,  the  space 
below  the  lateral  line  darker.  Below  tracheal  line  to  venter  sharply 
paler.  No  shields;  feet  pale;  tubercles  moderate,  black,  in  pale  rings; 
seta3  fine,  short. 

Stage  III, — Head  bilobed,  held  flatly,  shining  pale  brown,  thickly 
mottled  with  blackish  over  the  apices  of  the  lobes;  width,  1.1  mm. 
Body  normal,  depressed  anteriorly,  joint  12  a  little  enlarged  dorsally. 
Dorsum  blackish  green,  subventer  light  green;  dorsal,  subdorsal  and 
lateral  lines  narrow,  white,  dark  edged;  space  })etwecn  lateral  and  stig- 
matal  lines  black;  substigmatal  band  broad,  white,  greenish  filled.  No 
shields,  the  lines  continuous;  feet  pale,  the  pair  on  joint  7  small,  those 
of  8  nearly  equal  to  the  ones  on  9  and  10.  Tubercles  minute,  black; 
seta?  moderate,  brown. 

Stage  IV, — Head  round,  low  bilobed,  broad,  shining  translucent 
white,  brown  reticulate,  showing  faintly  brown  vertical  bands  on  the 
lobes  and  upward  from  the  eye;  width,  1.7  mm.  Body  normal,  joint 
12  enlarged  a  little,  feet  equal.  Dorsum  dark  slaty  olivaceous,  black 
crinkled  lines  thickly  on  an  ochraceous  ground,  edging  the  faint  nar- 
row pale  dorsal  and  subdorsal  lines.  A  dark  vinous  band  between  the 
obsolete  lateral  white  line  and  the  substigmatal  one.  The  latter  broad, 
white,  pale  vinous  filled;  subventral  space  white,  translucent,  "waxy, 
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lightly  blackish  reticulate.  Feet  pale;  tubercles  whitish  with  black 
hair  dots;  setae  moderate,  dusky. 

Stage  V. — Head  shining  pale  brown  with  dark  brown  bands  and 
reticulations;  width,  2.8  mm.  Body  smoky  olivaceous  dorsally,  retic- 
ulate in  dark  brown  and  speckled  with  white,  shading  to  vinous  later- 
ally. Dorsal  and  subdorsal  lines  obsolete,  linear,  pulverulent,  white; 
blackish  patches  at  the  tubercles.  Stigmatal  line  linear,  white,  being 
the  upper  edge  of  the  substigmatal  band,  its  lower  edge  lost  in  the 
waxy  white  subventral  area.  A  little  vinous  centers  the  subventer 
with  some  white  and  black  specks.  Feet  pale;  tubercles  and  setae 
minute. 

Stage  VL — Head  sordid  luteous,  reticulate  in  brown,  vertical  bands 
and  one  from  eye  moderately  distinct,  the  round,  shining  apex  slightly 
retracted  in  joint  2;  width,  3.6  mm.  Body  robust,  equal,  joint  12 
scarcely  enlarged,  feet  equal.  Dull  sordid  purplish,  shading  to  whitish 
below  the  spiracles.  Feet  pale,  no  distinct  marks.  The  dorsum  is 
dotted  in  white  and  strigose  reticulate  in  black  on  a  lilaceous  ground; 
traces  of  the  white  doi:sal  line  and  the  upper  and  lower  edges  of  the 
substigmatal  band  show  by  an  alignment  of  dots  only.  Cervical  shield 
slightly  sooty  shaded.  Tubercles  minute,  setae  fine,  obscure;  spiracles 
white,  black  rinmsed. 

MAMBSTRA  INVALIDA  Smith. 

Three  specimens,  July  2,  25,  August  11,  and  one  from  Mr.  Cockle's 
collection  June  24.  A  captive  female  deposited  eggs.  The  larvae 
passed  but  five  stages  according  to  my  notes. 

Egg. — Laid  in  a  large  patch,  not  touching.  Two-thirds  spherical, 
the  base  roundedly  flattened;  ribs  about  40,  finely  angularly  waved, 
decreasing  irregularly  toward  vertex;  no  vertical  reticulations  in  the 
hollows;  cross  striae  fine,  nearly  obsolete;  vertex  weakly  reticulate 
from  the  ends  of  the  ribs  to  the  slightly  raised  micropyle,  which  bears 
a  circle  of  pyriform  cells.  Pale  yellow,  later  washed  with  reddish  all 
over  the  upper  part;  diameter,  0.85  mm. 

Stage  L — Head  rounded  bilobed,  pale  brown  with  slight  brown 
spots  on  the  tubercles;  antennae  rather  short.  Body  moderate,  norma\ 
joint  12  a  little  enlarged,  shields  uncornified.  Whitish,  the  tubercles 
moderate,  brown,  normal.  Feet  of  joints  7  and  8  small ;  skin  minutely 
dotted  spicular,  subcutaneous  layer  rounded  vacuolar;  setae  blacky 
pointed. 

Stage  IL — Head  round,  bilobed,  greenish,  thickly  brown  dotted 
except  a  streak  on  lobe  above  and  clypeus;  width,  0.8  mm.  Body 
moderate,  green,  olivaceous  shaded,  leaving  dorsal,  subdorsal,  lateral, 
and  broad  stigmatal  lines  pale.  Shields  concolorous;  tubercles  small, 
round,  black.  Feet  pale,  those  of  joints  7  and  8  smaller;  joint  12  a 
little  enlarged. 
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Stage  IIL — Head  green,  the  paraclypeal  tubercles  blackish;  width, 
1.1  mm.  Body  dark  olivaceous  green;  dorsal  and  subdorsal  lines  nar- 
row, dark  edged,  lateral  wavy,  obscure,  stigmatal  broad,  pale;  sub- 
venter  olivaceous;  feet  pale;  tubercles  and  setae  obscure. 

Stage  IV.  (Green  form) — Head  green,  faintly  darker  reticulate; 
width,  1.9  to  2.1  mm.  Body  uniform,  rather  slender;  joint  12  enlarged 
dorsally  in  a  low  hump  which  appears  brighter  by  its  markings. 
Green,  dorsal,  subdorsal,  and  broad  stigmatal  lines  white,  dark-green 
edged,  throwing  a  series  of  broken  green  obliques  from  subdorsal 
anterior  to  dorsal  posterior,  forming  a  bar  on  joint  12.  Sides  dark 
marbled,  sub  venter  less  so;  stigmatal  line  straight,  touching  spiracle 
except  on  joints  2  and  12.  Feet  green;  tubercles  white  oliscure. 
(Brown  form) — Head  pale  brown,  heavily  recticulate  in  dark  brown, 
forming  an  erect  stripe  on  face  edging  clyi)eus  and  median  suture. 
Body  brown,  reticulate  in  dark  brown,  marked  as  in  the  other  form, 
but  the  oblique  and  bounding  shades  heavier,  the  light  lines  nearly 
completely  light  brown  filled.  Tubercles  white,  but  no  other  white 
dots.     No  shields;  feet  equal. 

Stage  V. — Head  brown,  reticulate  in  darker  and  with  distinct 
vertical  bands;  width,  3.3  mm.  Large,  robust,  equal;  joint  12  a  little 
enlarged.  Light  ocherous  brown,  with  subdorsal  blackish  shaded 
oblique  bands,  squarely  terminated  on  joint  12,  fainter  on  the  thorax. 
Dorsal  line  rather  broad,  pale;  subdorsal  indicated  by  dark  edging 
lines;  sides  black  recticulate,  light,  not  shaded;  substigmatal  band 
yellowish,  with  a  narrow  dark  edge  above;  subventer  brown  rec- 
ticulate. Setaj  small,  brown;  feet  pale;  cervical  shield  darkened, 
trilineate. 

MAMESTRA  TRIFOLII  Rottemburg. 
One  specimen,  much  worn,  taken  August  1  by  Mr.  Cockle. 
MAMESTRA  OREGONICA  Grote. 

No  specimens;  one  in  Mr.  Cockle's  collection,  July  12,  1902.  I  am 
inclined  to  regard  this  form  as  distinct  from  tHfolii. 

MAMESTRA  ASSIMILIS  Morrison. 

Seven  specimens,  July  6,  8,  25,  30,  August  5.  The  specimens  have 
grayer,  more  diversified  wings  than  the  Atlantic  region  form,  which  is 
a  smooth  black.  This  is  probably  a  local  i^ace,  which  I  leave  to  be 
named  by  some  enterprising  student.  The  larva  is  remarkably  pretty. 
The  Kaslo  ones  were  black,  but  this  color  is  not  constant,  as  I  took 
one  on  brake  {Pteris)  at  Shawnigan  Lake,  on  Vancouver  Island,  in 
which  the  ground  color  was  green.     The  larvae  had  but  five  stages, 

I^gg- — Spheroidal  with  flattened  base;  ribs  fine,  about  40  around  the 
margin,  diminishing  by  confluence  above.    Reticulations  distinct,  both 
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vertical  and  transverse,  the  latter  forming  cross-strite  with  nearly 
square  cells;  no  vertical  lines  in  the  hollows.  Vertex  reticulate  be- 
tween the  ends  of  the  ribs  and  the  micropylar  rosette.  Pale  yellow; 
diameter,  0.8  mm. 

St(t(/e  I, — Head  round,  bilobed,  pale  whitish  luteous;  tubercles 
blackish;  mouth  brown.  Body  moderate,  joint  12  slightly  enlarged, 
feet  of  joints  7  and  8  smaller.  Whitish,  cervical  shield  pale  brown 
with  black  tubercles,  the  other  tubercles  very  large,  black,  round,  i 
and  ii  nearly  in  line,  ia  and  ib  of  thorax  small.  Leg  plates  black;  skin 
sparsely  dark  spicular. 

Sta(/e  II, — Head  shining  luteous  with  smoky  blackish  spots  on  the 
tubercles;  width,  0.6  mm.  Body  moderate,  joint  12  slightly  enlarged; 
some  look  very  slender,  others  more  robust.  Shield  greenish  luteous, 
nearly  concolorous;  body  light  green,  the  ordinary  lines  of  the  ground 
color  broad,  about  equal  to  the  intervening  spaces,  which  are  olivace- 
ous dark  green,  and  may  be  described  as  addorsal,  upper  and  lower 
lateral.  Feet  pale;  those  of  joints  7  and  8  short.  Tubercles  minute, 
blackish,  with  the  seta?  inconspicuous.  Later  the  ordinary  lines  show 
pale,  the  dorsal  obscure,  the  subdorsal  yellowish  white,  the  lateral 
obscure,  the  substigmatal  line  like  the  subdorsal.  The  colors  fade 
very  markedly  during  the  stage. 

Star/e  III — Head  green,  dotted  with  brown  over  the  upper  part; 
width,  1.1  mm.  Body  moderate;  joint  12  scarcely  enlarged,  darkly 
and  contrastingly  colored.  Black  above,  dorsal  and  lateral  lines  obso- 
lete, dotted;  subdorsal  and  substigmatal  alike,  broad,  greenish  white. 
Subventral  region  and  feet  pale  greenish,  black  mottled.  Shields 
concolorous;  tubercles  black,  minute. 

Star/e  IV, — Head  with  the  apex  in  joint  2,  the  median  sutures 
depressed,  shining  luteous,  with  a  few  brown  spots  above;  width,  2 
mm.  Ifedy  uniform,  velvety  olivaceous  black;  broad,  equal,  subdorsal 
and  substigmatal  bands  of  pale  yellow,  even,  reaching  the  ends,  no 
shield,  the  substigmatal  only  narrowly  black  below;  subventral  region 
and  feet  pale  greenish,  but  retracted.  Traces  of  a  narrow  dorsal  line; 
tubercles  and  sette  obscure. 

Some  of  the.  larva?  had  heads  1.5,  1.6  mm.,  etc.,  while  one  had  a 
2.4  mm.  head,  probably  representing  the  missing  stage  v  that  was  not 
obsei'ved  in  the  larva  specially  under  observation.  The  colors  were 
the  same. 

^^'tag^i  VI, — Head  slightly  bilobed,  the  vertex  in  joint  2,  light  red, 
finely  mottled;  width,  3  mm.  Body  velvety  black;  broad  subdoraal 
and  substigmatal  bands  light  yellow,  narrowly  white  at  the  edges. 
Lower  subventral  region  and  feet  outwardly  light  red;  anal  flap 
brown-black.  Thoracic  feet  pale  luteous;  venter  pah*,  whitish;  tubercles 
obsolete;  sette  fine,  black;  spiracles  white. 
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MAMBSTRA  INGRAVIS  Smith. 

One  specimen,  July  25,  and  one  from  Mr.  Cockle's  collection,  May 
2.  The  species  varies  in  the  width  and  distinctness  of  the  submarginal 
pale  lilac  shading. 

MAMESTRA  ADJUNCTA  Boisduval. 

Two  specimens,  June  25,  July  16. 

J5^^. — Laid  in  a  large  irregular  patch.  Two-thirds  spherical,  the 
base  flattened;  ribs  about  56  around  the  margin,  diminishing  by  con- 
fluence, pitted-waved;  cross-strise  nearly  obsolete;  vertex  above  the  ribs 
reticulate;  micropyle  raised.     Pale  yellow;  diameter,  0.6  mm. 

MAMESTRA  TACOMA  Strecker. 

Two  specimen  -,  June  3,  July  22.  This  species  was  determined  for 
Mr.  Cockle  by  Professor  Smith  and  seems  to  be  correctly  so,  as  the 
specimens  agree  with  Strecker's  description.  The  form  was  pre- 
viously unknown  to  me. 

J^g. — ^Laid  in  a  large  mass,  adherent.  Spheroidal,  the  base  weD 
rounded,  the  top  roughened  by  the  ends  of  the  ribs;  ribs  about  25, 
broad,  narrow  at  the  tip,  decreasing  toward  the  vertex  which  is  reti- 
culate; cross-striae  distinct,  about  as  high  as  the  ribs,  forming  nearly 
quadrangular  cells.  Pale  yellow,  later  with  brownish  dotted  ring  and 
spot;  width,  0.8  mm,  height,  0.6  mm. 

Stage  I, — Head  rounded,  bilobed,  long,  pale  brown,  slightly 
streaked,  the  sutures  darker.  Body  slender,  cylindrical,  normal,  joint 
12  a  little  enlarged,  semilooping,  the  feet  of  joints  7  and  8  smaller. 
Translucent  yellowish,  the  food  green;  tubercles  small,  neatly  black; 
shields  of  the  abdominal  feet  blackish.  Cervical  shield  reduced, 
luteous;  no  marks. 

Stage  IL — Head  luteous,  faintly  brownish  reticulate  and  with  curved 
lines  each  side  of  the  clypeus;  eye  black,  mouth  brown;  width,  0.6 
mm.  Body  normal,  uniform,  joint  12  enlarged,  the  feet  of  joints  7 
and  8  short.  Pale  green,  striped  with  olivaceous  blackish;  a  broad 
dorsal  line,  two  narrower  lateral  ones  and  broad  subventral  one,  leav- 
ing a  subdorsal,  lateral  and  broad  stigmatal  pale  green  lines.  Feet 
pale;  tubercle  dots  black  in  pale  areas;  setae  short,  dark;  no  shields. 

Stage  Ifl.—'B.eAA  shining  pale  green,  vertex  a  little  smoky,  eyes 
black;  width,  1  mm.  Body  pale  green  with  broad,  straight  stripes  of 
velvety  green,  subdorsal,  lateral,  suprastigmatal,  subventral,  the  sub- 
dorsal broad  and  darker  at  its  edges.  Shields  concolorous,  lined,  but 
the  green  is  more  olivaceous  on  them.  Tubercles  pale;  hair  dots  and 
setae  black;  small. 

Stage  IV, — Head  shining  green,  the  vertex  more  whitish  and  faintly 
dusky  reticulate,  ocelli  black;  width,  1.7  mm.     Markings  as  before, 
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but  the  subventral  band  is  dotted  and  obsolete,  the  substigmatal  space 
forming  a  broad  greenish  white  band.  Suprastigmatal  band  paler 
than  the  subdorsal  and  lateral;  subdorsal  broadly  gemmate,  blackish- 
green  dotted  filled. 

Stage  V. — Head,  2.1  mm.  Lateral  and  suprastigmatal  dark  bands 
more  vacuolated  dotted  and  obscurely  geminate  by  their  edges. 
Otherwise  no  change;  spiracles  white. 

Staffe  VL — Head  erect,  bilobed,  the  apex  in  joint  2;  green,  a  little 
yellowish  over  the  lobes  and  faintly  darker  green  reticulate;  width, 
3.1  mm.  Body  all  much  as  before  but  still  paler.  Soft  velvety 
yellow  green,  faintly  dotted  and  reticulate  in  darker.  Subdorsal  band 
defined  only  by  its  edges,  giving  a  smoky  dorsal  geminate  line,  the 
space  between  subdorsal  and  lateral  forming  dark  bands,  giving  a  pale 
subdorsal  line  blackish-green  edged;  an  obscure  white  stigmatal  line. 
Skin  folds  yellowish;  tubercles  small,  dark;  iv  below  the  center  of  the 
spiracle.  The  larva  is  almost  unmarked,  especially  as  the  colors  pale 
with  growth. 

This  is  a  tree-feeding  Noctuid,  as  is  very  evident  from  the  colora- 
tion.    The  food  plant  is  probably  the  thimbleberry  {Bubus  nutkanua). 

MAMESTRA  STRICTA  Walker. 

Seven  specimens,  August  20  (West  Robson),  26  (Victoria),  81 
(Shawnigan  Lake),  September  1  (Shawnigan  Lake),  2  (Wellington),  6 
(Shawnigan  Lake). 

MAMESTRA  OLIVACBA  Morrison,  var.  PBTITA  Smith. 

Eight  hundred  and  forty -thre^  specimens,  June  25,  July  21,  22,  25, 
27,  31,  August  5,  6,  7,  12, 15,  21  (Revelstoke).  As  some  difference  of 
opinion  has  arisen  concerning  the  proper  placing  of  the  forms  allied 
to  oUvdcea^  I  will  here  discuss  the  matter.  In  Bulletin  No.  52  of  the 
U.  S.  National  Museiun,  I  referred  comis  Grote  as  a  variety  of  olivacea 
with  davena  Smith,  liicina  Smith,  altxia  Smith,  megarena  Smith,  and 
petita  Smith  as  synonyms;  rectUhiea  Smith  as  a  second  variety  with 
drcumcincta  Smith  and  ohnigra  Smith  as  synonyms.  To  this  conclu- 
sion Professor  Smith  expresses  dissent, ''  and  states  his  adherence  to 
the  views  expressed  in  a  previous  paper.*  After  studying  the  1,500 
specimens  from  Easlo,  the  material  in  the  National  Museum  and  Pro- 
fessor Smith's  slides,  I  am  disposed  to  admit  two  distinct  species, 
though  they  run  very  closely.  I  have  sepai-ated  the  Kaslo  catch  into 
two  series,  which  typify  olivacea  and  comis  and,  though  there  may  be 
doubt  about  a  few  specimens,  I  can  broadly  separate  them.  Olivacea 
is  smaller,  without  tendency  to  green,  and  the  discolorous  spot  at  anal 


« Jour.  N.  Y.  Ent.  Soc,  XI,  1903,  p.  14. 

&  Trans.  Am.  Ent.  Soc.,  XXVII,  1901,  p.  230. 
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angle  is  diffuse;  co?nis  is  larger,  with  a  certain  tendency  to  green,  the 
spot  at  anal  angle  of  primaries  smaller,  concrete,  especially  marked  in 
the  females.  The  male  genitalia  offer  no  shaip  contrast  I  will  now 
refer  to  the  names  proposed  by  Professor  Smith. 

1.  circumoinctu  Smith.  This  is  obviously  only  a  very  dark  form  of 
strlcta.  I  was  in  error  in  referring  it  to  ollvacea.  The  Kootenai  form 
of  stricta  is  not  dark,  judging  from  the  single  specimen  I  obtained  as 
I  was  leaving  the  place,  though  it  might  pass  for  cinnabar !na  Qvot^ 
Professor  Smith's  form  is  from  the  Sierra  Nevada  of  California. 

2.  rectllinea  Smith.  The  female  types  before  me  are  from  Sierra 
Nevada,  California.     They  are  normal  females  of  com'ts, 

3.  lucina  Smith,  altua  Smith,  megarena  Smith.  These  are  admitted 
hy  the  author  to  be  but  races  of  ollvacea.  They  should  not  have  l>een 
listed  as  species.  Altua  and  vugarejm  arc  from  the  same  faunal  region 
and  should  be  made  synonymous. 

4.  davena  Smith.  I  have  the  male  type.  I  can  not  match  it  exactly 
in  the  same  sox  from  the  Kaslo  catch,  though  the  faunal  region  is  the 
same.  It  is  a  somewhat  abermnt  specimen.  A  male  cornl^  from 
Wellington,  Vancouver  Island,  is  nearly  its  exact  mate  and  a  female 
from  Kaslo  represents  the  same  form.  Smith's  slide  of  the  male 
genitalia  shows  some  differences.  The  piece  is  narrower  at  the  end, 
less  spinose.  The  single  specimen,  however,  is  not  convincing  and  I 
am  inclined  to  view  it  as  varietal. 

5.  ohilgra  Smith.     The  female  type  before  me  is  only  coinl^  Grote. 

6.  jpetlta  Smith.  This  was  described  from  one  male  and  three 
females.  I  believe  the  male  was  cmnin.,  the  females  ollvacea.  The 
latter  I  can  match  from  Wellington  and  the  males  accompanying  them 
resemble  alt  mi  and  do  not  show  the  peculiar  charac^tcr  attributed  to 
the  genital  structures  in  Smith's  figure.  This  slide  is  before  me  and 
is  only,  I  think,  a  distorted  specimen.  The  spine  that  stands  up  so 
strangely  has  been  misplaced  from  its  normal  position  by  pressure, 
while  its  apparent  slenderness  is  due  to  its  being  seen  edgeways.  If 
replaced,  I  think  nothing  different  from  the  usual  comls  form  would 
be  seen. 

Besides  these,  Smith  has  described  vau-medla  and  Inctirva.,  which 
he  refers  in  this  neighborhood.  They  are  not  before  me,  but  I  have 
little  doubt  that  vau'Wedla  is  oUracea  and  will  replace  the  name 
altua^  while  Incurva  is  compared  with  anguina  and  therefore  is  prob- 
ably not  referable  to  this  group. 

Allowing  now  every  possible  latitude  for  geographical  forms,  1 
place  the  names  thus: 

OLI V ACBA  Morrison Atlantic  region. 

obscurior  Smith. 

race  luchia  Smith Western  prairies. 

race  altun  Smith  (=?  vau-medki  Smith ) Rocky  Mountains. 

megarena  Smith, 
race  petita  Smith Pacific  coast |j^j^4|ji9p@i^!0Ql^ 
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COMIS  Grote Pacific  coast  and  mountains  adjoining. 

obnigra  Smith. 
rectilinea  Smith, 
male  petila  Smith. 
davena  Smith. 

This  arrangement  leaves  the  name  petlta  Smith  for  the  Kootenai 
form,  about  which  there  seems  some  confusion.  Perhaps  a  separate 
name  is  not  needed,  as  the  form  runs  so  near  typical  oUvacea.  The 
ntLine  petlta,  however,  may  properly  bo  restricted  to  the  female  types, 
as  the  male  is  a  synonym  of  another  species  and  was  characterized 
from  a  distorted  structure,  and  this  name  will  apply  to  the  north- 
western race  of  oUvacea  if  a  separate  name  is  desired. 

Egg. — ^Three-fourths  spherical,  the  base  flat,  the  apex  roughened  by 
the  ends  of  the  ribs;  ribs  about  30,  diminishing  toward  the  vertex, 
neatly  waved,  with  obsolete  cross-strice;  vertex  confused,  the  micropyle 
slightly  raised.  Pale  yellow  with  dull  red  vertical  ring  and  spot; 
diameter,  0.75  nun. 

Stage  I, — Head  slightly  bilobed,  shining  black.  Body  normal,  joint 
12  not  enlarged,  feet  of  joints  7  and  8  small;  whitish,  the  large  cervical 
shield,  feet,  tubercles  and  plates  black.  Tubercles  rather  large,  brown- 
black;  cervical  shield  shining;  setae  long,  bulbous- tipped;  skin  finely 
dark  granular. 

Stage  //^Head  round,  dull  black;  width,  0.5  mm.  Body  moderate, 
a  little  flattened,  joint  12  slightly  enlarged  dorsally.  Dark  brown, 
dorsal  and  ^bdorsal  lines  pale,  broken,  darker  edged,  traces  of  a 
lateral  line;  substigmatal  line  broad,  all  pale,  sordid.  Tubercles  round, 
black,  elevated;  seta>  long,  glandular  tipped,  dark  at  base,  curving 
backward  and  forward;  thoracic  feet  black. 

Sta^e  IIL — Head  dark  brown,  the  sutures  black,  clypeus  pale  brown; 
width,  0.85  mm.  Body  robust,  a  little  squarely  flattened,  joint  12 
slightly  angularly  prominent,  folded.  Dark,  the  skin  granular;  sub- 
dorsal region  pale  ocherous,  indicating  a  segmentary  widening  of  the 
dark  dorsal  band,  edged  below  by  a  straight  black  band.  Sides  nearly 
uniformly  dark,  the  subventral  region  lighter  below  the  fold.  Tuber- 
cles small,  black;  setee  coarse,  stiff,  the  tips  truncate  and  black; 
shields  concolorous. 

Stage  IV. — Head  small,  rounded,  dull  dark  brown,  a  black  V-mark 
over  the  clypeus  and  paler  streak  on  vertex;  width,  1.3.  mm.  Body 
robust,  flattened,  resembling  a  piece  of  dirty  wood,  stiff,  sluggish, 
granular,  the  setae  stiff  with  enlarged  tips  and  alternating  in  direction. 
Dorsal  space  wood- brown  with  a  black  dorsal  diamond-shaped  mark- 
ing. Subdorsal  line  broad,  whitish,  with  central  dark  line  and  black- 
ish upper  border,  below  black  with  a  lateral  waved  pale  line  and  a 
broad  parallel  dilution  below  it.  Substigmatal  band  broad,  waved, 
whitish,  brown  dotted;  spiracles  small,  black;  subventer  obscure 
brown.     Feet,  pale;  tubercles,  black,  slightly  elevated. 
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Stage  V. — Head,  2  and  2.05  mm.  All  as  before,  but  brighter  after 
the  moult,  though  soon  becoming  as  dull  as  before.  Set®  white,  stiff, 
thick,  subcapitate.  Head  pale  brown,  dull,  subpruniose,  with  black 
reticulations  and  bands. 

The  larvsB  had  but  five  stages.  They  are  concealed  ground  feeders, 
eating  any  low  plant,  mostly  by  night.  The  pattern  of  coloration  and 
habits  as  well  are  identical  with  those  of  Maniestra  laudabUts  Guen4e.^ 

MAMBSTRA  COMIS  Grote. 

Six  hundred  and  sixty-five  specimens,  June  16,  25,  July  19,  27,  31, 
August  3,  5,  6,  7,  12,  16,  17.  The  larva  greatly  resembles  that  of 
oUvacea  Morrison.  I  did  not  notice  any  differences  whUe  they  were 
alive,  but  the  inflated  comis  are  pinker  than  the  olivacea  similarly  pre- 
pared, while  the  relative  distinctness  of  the  markings  is  somewhat 
different,  giving  the  impression  that  we  have  to  do  with  distinct 
species. 

£^g. — Two- thirds  spherical,  base  not  strongly  flattened,  more  or 
less  irregularly  compressed;  vertex  roughened  by  the  ends  of  the 
ribs;  ribs  about  40,  diminishing  by  alternation,  angularly  undulate, 
the  sides  pitted  by  the  hollows,  the  reticulations  indistmct.  The  ribs 
end  in  a  circle  where  the  surface  is  radially  grooved;  micropyle 
elevated,  with  a  circle  of  pyriform  cells.  Pale  yellow;  diameter, 
0.75  nun. 

Stage  L — Whitish,  the  head  large;  cervical  shield,  anal  plate,  and 
large  tubercles  black.  SetsB  long,  curved,  bulbous  tipped.  Feet  of 
joints  7  and  8  very  short;  the  body  is  robust,  joint  12  scarcely 
enlarged. 

Stage  IT. — Head  shining  black;  width,  0.5  mm.  Body  moderate, 
equal,  a  little  flattened,  sordid  green,  shaded  with  brown,  leaving  dor- 
sal, subdorsal,  lateral,  and  broad  substigmatal  pale  lines.  Tubercles 
small,  black,  a  little  elevated;  setss  coarse,  black,  subcapitate. 

Stage  HI. — Head,  0.85  nun.     As  in  the  next  stage. 

Stage  IV. — Head,  1.3  mm.  The  description  of  the  corresponding 
stage  of  oUvaoea  may  be  repeated  for  this. 

Sta^e  V. — Head,  2.1  mm.  As  in  the  previous  stage,  but  brighter 
after  the  moult.  The  dorsal  shaded  diamond-shaped  markings  are 
distinct.  The  description  of  olvmcea  will  apply  with  the  exceptions 
noted  above-. 

MAMBSTRA  ILLAUDABILIS  Grote. 

Nine  specimens,  June  25,  July  2,  20, 21  (Bear  Lake),  29,  31,  August 
3,  6.  This  has  been  referred  as  a  local  variation  of  the  Eastern  Imt- 
dahilia  Guen^e,  but  I  am  disposed  to  consider  it  a  true  species.  It  is 
constantly  smaller  than   laudabilis  and  more  darkly  colored.    The 

a  See  Can.  Ent.,  XXXV,  1903,  p.  273. 
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small  size  would  not  be  expected  in  a  Western  race  of  an  Eastern 
species,  since  these  are  always  larger. 

Egg, — Spheroidal,  the  basal  half  more  flattened  than  the  upper  half; 
about  40  vertical  ribs,  diminishing  by  alternation  toward  vertex, 
angularly  undulate,  the  sides  pitted  by  the  hollows,  the  vertex  with 
zigzag  crest,  but  the  reticulations  not  distinct.  The  ribs  end  in  a 
circle  where  the  surface  is  radially  grooved;  micropyle  elevated,  with 
circle  of  pyriform  cells.     Pale  yellow;  diameter,  0.9  mm. 

Stage  L — Head  slightly  bilobed,  round,  convex  before,  clypeus 
high;  brown-black,  clypeus  paler;  width,  0.3  mm.  Body  robust, 
joint  12  slightly  enlarged,  the  feet  of  joints  7  and  8  short.  Whitish, 
food  reddish  anteriorly;  cervical  shield  large,  black.  Tubercles 
small,  blackish;  setae  long,  pale,  swollen-tipped,  curved.  The  cervi- 
cal shield  has  pale  spaces  around  the  tubercles.  Skin  minutely  dusky, 
granular. 

St<xge  IL — Not  observed;  the  description  of  Mamestra  lavdabilis^ 
in  the  corresponding  stage  will  probably  suffice. 

Stage  IIL — Head  dark  sordid  brown  with  long  pale  setae;  width, 
0.6  mm.  Body  moderate,  sordid  brown  with  narrow  faint  whitish 
subdorsal  and  lateral  lines.  Tubercles  round,  black;  setae  long,  fine 
pale,  curved,  with  enlarged  tips.     Skin  minutely  dark  granular. 

Staxfe  IV. — Head  dull  black,  pai*aclypeus,  mouth,  small  brown 
spots  on  faces  of  lobes  and  in  vertical  suture  pale  brown;  width, 
1  mm.  Body  robust,  rather  squarely  flattened,  joint  12  slightly 
enlarged,  folded;  feet  equal.  Skin  densely  pale,  papillose  granular; 
ground  color  dark  brown,  lines  obsolete;  subdorsal  region  lighter, 
edged  below  by  a  velvety  black  band  which  is  widened  on  the  seg- 
ments, broken  on  thorax.  Sides  irregularly  marked.  Setae  thick, 
the  tips  widened.  Shields  concolorous;  tubercle  ii  conspicuous  by  a 
cluster  of  light  granules;  a  light  subdorsal  patch  on  joint  12  anteriorly. 

Sta^e  V. — Head  rounded,  the  apex  in  joint  2  heavily  reticulated  in 
dark  brown  on  a  pale  ground,  almost  black;  width,  1.8  mm.  Body 
robust,  quadrately  flattened,  no  shields;  densely  papillose  granular. 
Black  mixed  with  brown;  tubercle  ii  surrounded  by  a  ring  of  pale 
papillae,  especially  prominent  on  joints  12  and  13.  Subdorsal  region 
of  joint  12  and  anal  flap  washed  with  pale.  Subdorsal  line  pale  with 
deep  black  edge  below;  subventral  fold  lighter;  lines  obsolete.  Setae 
thick,  pale  or  dark,  widened  toward  the  tips.  Papillae  concolorous 
with  the  markings. 

The  larvae  pupated  in  the  earth  at  the  end  of  this  stage,  but  no 
moths  emerged. 

MAMESTRA  SUTRINA  Grote. 

No  specimens;  one  from  Mr.  Cockle's  collection  July  12,  1902. 

a  Can.  Ent.^  XXXV,  1903,  p.  273. 
Proc.  N.  M.  vol.  xxvii— 03 59  {^r^^r^Jr> 
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MAMESTRA  MUTI|.ATA  Smith. 

Two  specimens,  August  13  (Sandon,  Mr.  Currie);  September  8 
(Glacier).  The  two  specimens  are  not  closely  similar.  The  male  is 
mutilata  Smith,  the  female  ramierii  Smith,  but  I  can  not  regaixi  them 
as  separate. 

MAMESTRA  LOREA  Guen^e. 

Thirty-eight  specimens,  June  13,  16,  17,  23,  24,  25,  30,  July  2,  8, 
22.  An  early  species.  Eggs  were  obtained  in  season,  but  I  could 
not  carry  the  larv8B  beyond  stage  iv,  they  showed  such  a  persistent 
tendency  to  hibernate.     They  were  fed  on  dead  leaves. 

Egg. — Two-thirds  spherical,  base  round,  not  flat,  easily  detached 
and  rolling.  Ribs  about  40,  rather  sharply  narrow  and  straight, 
diminishing  at  summit  where  they  become  low  and  less  distinct 
Reticulations  scarcely  indicated,  cross-striae  obsolete;  vertex  broadly 
smooth,  obsoletely  reticulate;  micropyle  slightly  raised  with  crown  of 
small  pyriform  cells.  Pale  yellow,  later  dark  red  all  over  the  vertex; 
diameter,  0.7  mm. 

Stage  L — Head  rounded,  pale  brown,  eye  black.  Body  robust, 
normal,  joint  12  slightly  enlarged.  Cervical  shield  pale  luteous;  body 
whitish,  finely  dusky,  spicular  granular.  Tubercles  small,  brownish; 
setae  long,  pale,  with  enlarged  tips. 

Stage  IL — Head  bilobed,  erect,  pale  brown,  the  vertex  darker; 
width  0.45  mm.  Body  robust,  joint  12  scarcely  enlarged;  whitish 
sordid,  dark  from  the  alimentary  canal,  the  incisures  folded.  Dorsal 
and  subdorsal  lines  barely  indicated;  tubercles  round,  black;  set« 
moderate,  capitate;  feet  pale,  those  of  joint  7  a  little  smaller. 

Stage  TIL — Head  round,  dull  dark  brown,  darker  shaded  centrally; 
width  0.7  mm.  Body  robust,  flattened,  equal;  ocherous  subdorsally, 
a  series  of  wide  dorsal  diamond-shaped  marks,  lighter  centrally  and 
cut  by  a  very  obscure,  pale  dorsal  line.  Sides  mottled  in  brown  black 
like  the  dorsum.  Shields  concolorous;  tubercles  small,  black;  set» 
stiff,  pale,  subcapitate,  alternating  forward  and  backward;  feet  pale, 
the  pair  on  joint  7  smaller. 

Stage  IV. — Head  round,  pale  brown,  with  obscure  darker  reticula- 
tions and  bands;  width  1  mm.  Body  robust,  flattened,  equal,  sluggish. 
Color  as  before. 

The  concluding  stages  remain  to  be  described. 

MAMESTRA  LARISSA  Smith. 

One  specimen,  June  13,  and  two  from  Mr.  Cockle's  collection  June  2 
and  25,  1902,  which  he  has  kindly  allowed  me  to  keep.  Mr.  Cockle 
says  the  species  was  not  rare  in  1902,  but  it  certainly  was  so  in  1903. 
It  is  v^ery  close  iojjeimlw  Grote  in  appearance. 
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MAMESTRA  P^NSILIS  Orote. 

One  hundred  and  forty-three  specimens,  July  25,  27,  August  3,  4, 
5,  6,  7,  13,  15,  17.  The  species  is  very  near  viciiia  Grote.  I  do  not 
agree  with  the  manner  in  which  Prof.  J.  B.  Smith  has  separated  these 
forms  in  the  U.  S.  National  Museum  collection.  I  would  refer  the 
New  York,  Texas,  Colorado,  and  Arizona  specimens  to  viciTia^  the 
Vancouver  Island  and  California  ones  to  permlis. 

Eggs  were  obtained,  but  not  very  early,  and  the  larvae  refused  to 
proceed  beyond  stage  ii  before  hibernating.  They  were  fed  on  dead 
leaves. 

Egg, — Laid  in  a  mass  under  a  piece  of  paper  in  the  jar,  which  was 
glued  to  the  glass  by  them.  Two- thirds  spherical,  conoidally  narrowed 
above,  base  flattened,  somewhat  irregular.  Ribs  about  48,  not  dimin- 
ishing till  the  edge  of  the  large  vertex,  where  is  a  mass  of  irregular 
crumpled  ridges.  Sides  of  ribs  waved,  crossed  by  faint  strise,  which 
meet  at  an  angle  in  the  depressions,  these  being  without  flat  bottom. 
Micropylar  rosette  raised.  Pale  yellow,  with  a  red  ring  and  spot; 
diameter,  0.6  mm. 

Stage  L — Head  rounded,  wide,  with  the  cervical  shield,  plates,  and 
tubercles  brown  black.  Body  white,  densely  dark  granular;  tubercles 
large,  angular;  setae  with  clear  bulbous  tips,  rather  long.  Body  robust, 
joint  12  enlarged,  the  feet  of  joints  7  and  8  smaller. 

Stage  IL — Head  rounded,  shining  black,  mouth  brown;  width  0.4 
mm.  Cervical  shield,  anal  plate,  leg  plates,  and  round  tubercles  black. 
Body  robust,  equal,  sordid,  dark  brown,  with  very  faint  whitish  dorsal, 
subdorsal,  and  broad  substigmatal  lines  with  illy  defined  edges.  Setae 
coarse,  black,  with  enlarged  tips,  alternating  forward  and  backward; 
feet  of  joints  7  and  8  a  little  smaller. 

The  concluding  stages  remain  to  be  described. 

ADMETOVIS  OXYMORUS  Orote. 

No  specimens;  one  from  Mr.  Cockle's  collection,  June  28,  1902 
(Sandon).     It  is  a  male  and  has  brown  hind  wings. 

BARATHRA  CURIALIS  Smith. 

One  specimen,  June  10.  It  has  less  yellow  shading  than  a  bred 
specimen  from  Kandolph,  Vermont,  before  me,  but  is  the  same  species, 
I  judge.  Eggs  were  obtained  from  this  single  specimen,  but  proved 
sterile. 

Egg, — Ijaid  in  a  small  patch.  Flattened  spheroidal,  base  moderately 
flattened;  ribs  about  48,  rather  narrow,  moderate,  diminishing  rapidly 
by  alternation  near  vertex,  ending  on  the  siunmit,  the  vertex  in  a 
broad,  circular,  radiate  area;  micropyle  with  a  circle  of  pyriform  cells; 
cross-strise  very  obscure,  forming  nearly  quadrangular  cells.  Waxy 
yellow;  diameter,  0.6  mm.;  height,  0.5  mm. 
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DARGIDA  PROCINCTA  Grote. 

Twenty-five  specimens,  May  31,  June  13,  21,  23,  25,  27,  July  14, 
August  6,  7,  13,  September  8  (Glacier). 

£gg. — ^Two-thirds  spherical,  the  base  flat;  ribs  about  40,  diminishing 
irregularij^  at  vertex,  coarsely  projected  at  apex,  covered  by  reticula- 
tions, the  longitudinal  lines  in  the  hollows' and  on  the  apices  of  the  ribs 
forming  rounded  hexagonal  cells  which  indent  the.  sides  of  the  ribs. 
An  irregularly  sculptured  area  about  the  raised  micropyle,  which  has 
a  circle  of  pyriform  cells.     Pale  yellow;  diameter,  0.6  mm. 

Stage  I. — Head  bilobed,  cly^peus  high,  brown-black,  shining.  Body 
stout,  joint  12  slightly  enlarged,  feet  of  joints  7  and  8  short;  cervical 
shield  large,  brownish.  All  sordid  gray,  whitish,  with  skin  finely  dark 
granular;  alimentary  canal  reddish.  Tubercles  rather  large,  smoky; 
setfiB  black  with  swollen  tips,  normal,  ia  to  iib  of  thorax  separate,  no 
subprimaries,  iv  above  the  center  of  the  spiracle  on  the  posterior  seg- 
ments; four  stout  sharp  setae  at  anus,  two  above  and  two  below. 

Stage  IL — Head  rounded,  bilobed,  shining  sordid  luteous,  thickly 
dotted  reticulate  with  blackish,  except  on  median  suture  and  line  on 
eacli  lobe;  width,  0.55  mm.  Body  moderate,  tapered  behind,  joint  12 
not  enlarged;  feet  practically  equal,  the  thoracic  ones  small.  Blackish 
olivaceous  green;  dorsal,  subdorsal,  and  lateral  narrow  pale  lines, 
substigmatal  line  broader  and  white.  Feet  sordid,  shields  concolorous; 
tubercles  and  setoe  obsolete.  With  growth,  pale  green,  the  lines 
obscure. 

Stage  III, — Head  rounded,  green,  thickly  marked  with  angular 
grtfy  spots;  width  1  mm.  Body  normal,  smaller  behind,  joint  12 
scarcely  enlarged.  Velvety  dark  olivaceous  with  narrow  pale-green 
lines;  dorsal  line  isolated,  subdorsal  and  three  lateral  lines  closely 
approximated,  the  middle  one  diffuse;  substigmatal  band  broader, 
greenish  white.  Feet  pale;  spiracles  white;  no  shield,  the  lines  reach- 
ing the  ends;  tubercles  and  seta?  invisible. 

StoAje  IV. — Head  rounded,  the  apex  in  joint  2,  greenish  luteous, 
thickly  brown  dotted,  lost  in  a  soixiid  vertical  shade;  width  1.9  mm. 
Dorsum  olivaceous  velvety  black;  sides  lighter,  obscurely  traversed  by 
four  still  lighter  lines,  the  upper  and  lower  of  these  the  brightest;  a 
dark  area  above  the  stigmatal  band  which  is  olivaceous,  yellow 
dotted,  diffuse  below;  subvcnter  dark  olivaceous,  venter  lighter;  feet 
dotted. 

Stage  V. — Head  heavily  reticulated  in  leaden  blackish  and  over- 
spread with  leaden;  width  2.6  mm.  Body  varies  from  light  to  dark. 
Ground  color  velvety  olivaceous  black;  subdorsal  and  lateral  bands 
lighter,  straight,  rather  broad,  light-edged  and  darker  filled;  substig- 
matal band  about  the  same,  a  shade  lighter  Subveuter  pulverulently 
black  above,  greenish  below.      Feet  pale,  the  thoracic  ones  smoky; 
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spiracles  white;  venter  green;  no  shields.     The  light  forms  show  only 
the  dorsal  space  and  suprastigmatal  band  dark,  the  rest  all  greenish. 

Stuge  VI. — Head  3.5  mm.     1  have  described  this  stage  previously 
from  Califomian  larvae.^    It  is  essentially  like  stage  v. 

XYLOMIQES  PERLUBENS  Grote. 
Four  specimens,  April  26  (Mr.  Cockle),  May  30,  June  4,  6. 

XYLOMIGES    RUBRICA   Harvey. 

No  specimens;  one  from  Mr.  Cockle's  collection,  May  8. 
XYLOMIGES  HIEMALIS  Grote. 

Two  specimens,  April  23  (Mr.  Cockle),  26  (Mr.  Cockle),  and  one 
from  Mr.  Cockle's  collection  April  17. 

XYLOMIGES  SIMPLEX  Walker. 
Two  specimens.  May  30. 

XYLOMIGES  DOLOSA  Grote. 
No  specimens;  one  in  Mr.  Cockle's  collection. 

SCOTOGRAMMA  DENSA  Smith 

No  specimens.  I  refer  with  hesitation  to  this  species,  a  single 
female  from  Mr.  Cockle's  collection,  taken  July  31.  It  is  of  a  dark 
gray,  produced  by  white  powdering  on  a  bluish  black  ground  and 
patches  of  ocherous  yellowish,  most  distinct  in  a  line  at  base  of  fringe. 
It  has  a  very  different  look  to  the  types  of  densa  and  is  doubtless 
worthy  of  a  new  name;  but  from  the  single  specimen  I  do  not  care  to 
characterize  it. 

SCOTOGRAMMA  UNIPORMIS  Smith. 

Two  specimens,  July  29  (Bear  Lake  Mountain)  and  one  in  Mr. 
Cockle's  collection,  August  8,  1902  (McGuigan).  Mr.  Cockle's  speci- 
men is  a  female,  more  distinctly  marked  than  the  males,  and 
approaches  mfuscata  Smith,  which  is  probably  not  specifioAlly  dis- 
tinct from  this. 

SCOTOGRAMMA  SEDILIS  Smith. 

Five  specimens,  June*26,  July24, 29  (Bear  Lake  Mountain),  August 
13  (Sandon,  Mr.  Currie).  A  female  agrees  well  with  the  type  of  sedUts 
Smith;  the  rest,  a  male  and  three  females  are  not  different  from  what 
I  have  d^perplexa  Smith.  1  have  not  the  type  of  the  latter,  so  do  not 
make  this  synonymy  at  present.     A  specimen  in  Mr.  Cockle's  collec- 

aProc.  Ent.  Soc.  Wash.,  IV,  1899,  p.  322. 
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tion  is  named  inconcinna  Smith,  but  it  does  not  agree  with  the  type 
before  me.  Professor  Smith  has  made  this  same  erroneous  determi- 
nation for  the  U.  S.  National  Museum,  and  I  suppose  that  he  has  con- 
ceived a  wrong  idea  of  his  own  species,  not  having  the  type  before  him. 

ANARTA  MBLANOPA  Thunberg. 

Eight  specimens,  July  29  (Bear  Lake  Mountain).  The  hind  wings 
are  largely  black  at  base,  reducing  the  size  of  the  white  space,  while 
the  forewings  are  dark.  I  judge  the  form  is  not  so  extreme  as  laerta 
Smith,  but  probably  connects  it  with  mdanopa.  KeUoggi  Hy. 
Edwards  seems  to  be  the  same  as  or  very  close  to  the  Kaslo  specimens. 

ANARTA  LAPPONICA  Thunberg. 

One  specimen,  August  10  (Kokanee  Mountain). 

ANARTA  ZETTBRSTEDTI  Staudinger. 

One  specimen,  August  10  (Kokanee  Mountain).  It  has  the  fore- 
wings  very  dark,  the  markings  nearly  lost;  hind  wings  with  the  white 
space  much  reduced  and  powdered  with  black. 

TAPINOSTOLA  ORIENTALIS  Qrotc. 
No  specimen;  one  in  Mr.  Cockle's  collection. 

HBLIOPHILA  OXYGALB  Grote. 

One  hundred  and  seventy-two  specimens,  June  26,  July  14, 21, 30, 31, 
August  5,  6,  7,  11,  12.  The  form  occurring  at  Kaslo  is  marked  like 
oxygcde  from  California,  but  runs  smaller,  about  the  size  of  minorata 
Smith.  Most  of  the  specimens  are  lightly  marked,  some  few 'run  to 
heavy  dark  shadings  (var.  mirwrata  Smith).  I  am  satisfied,  from  a 
couple  of  slides  made  of  the  male  genitalia,  that  there  is  easily  enough 
variation  to  account  for  the  slight  differences  between  Smith's  figures 
of  oxygale  and  minorata^^  and  therefore  the  name  minorata  expresses 
only  a  varietal  form  of  oxygale^  not  a  racial  one.  The  species  is  the 
western  form  of  the  eastern  luteopallens  Smith,  and  both  are  only 
geographical  expressions  of  the  European  palUns  Linnceus,  scarcely 
worthy  of  more  than  racial  distinction.  Eggs  were  obtained,  but 
the  larvas  persisted  in  hibernating  and  could  not  be  carried  to 
maturity. 

Egg, — Elliptical,  higher  than  wide,  rounded -barrel  shaped;  smooth, 
shining,  pale  yellow,  with  no  trace  of  ribs;  reticulations  linear,  irregu- 
larly quadmngulav,  the  vertical  lines  mostly  straight,  faint,  scarcely 
raised,  smaller,  and  rounded  on  the  vertex  to  the  micropylar  rosette. 
Diameter,  0.6  mm.;  height,  0.7  mm. 

«  Proc  U.  S.  Nat  Mus.,  XXV,  pi.  v,  figs.  4  and  5, 
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St<ige  Z-^Head  slightly  bilobed,  rounded,  brown;  cervical  shield 
broiwTi.  Body  moderate,  feet  of  joints  7  and  8  a  little  smaller,  joint  12 
scarcely  enlarged.  White,  the  skin  dark,  spicular;  tubercles  small, 
broipm;  setae  pointed;  feet  and  leg  plates  smoky;  chin  gland  clear, 
conical. 

Stage  IL — Head  bilobed,  oblique,  brown,  smoky  shaded,  eye  black; 
width,  0.5  mm.  Body  with  joints  5-6  and  12  slightly  enlarged,  feet 
nearly  equal.  Pale  whitish  with  faint  brown  shadings,  not  defined; 
tubercles  minute,  dusky;  setae  pale. 

Stage  III. — Head  bilobed,  brown,  dark  dotted  by  the  tubercles; 
width,  0.8  mm.  Bod}'-  rather  slender  and  tapering  a  little  to  the  ends, 
subequal.  Translucent  yellowish  sordid  green  from  the  food;  dorsal, 
subdorsal,  lateral,  and  broad  substigmatal  lines  whitish,  sharply  edged, 
but  obscure,  a  slight  brown  shading  between  them;  tubercles  small,  * 
black. 

Stage  IV, — Head  pale  luteous,  darkly  reticulate,  tubercles  black,  a 
black  shade  before  vertex  of  lobe  within;  width,  1.2  nmi.  Body 
moderate,  equal,  of  a  translucent  reddish  brown;  dorsal  line  narrow, 
whitish,  a  broad  smoky  area  around  tubercle  i;  subdorsal  and  lateral 
lines  whitish,  not  edged,  the  space  between  lateral  and  substigmatal 
lines  smoky  blackish  on  the  edges,  brown  centrally.  Substigmatal 
band  whitish,  not  contrasted;  subventer  faintly  brown  tinged.  Tuber- 
cles small,  black,  contrasted;  cervical  shield  shining,  concolorous  with 
the  markings  before,  but  luteous  behind;  feet  pale. 

At  this  point  the  larvee  became  persistent  in  their  efforts  to  hibernate, 
but  a  stage  was  obtained  with  head  of  1.4  mm.  on  September  18,  and 
another  of  1.7  mm.  on  October  7,  but  they  did  not  differ  in  markings 
and  are  not  improbably  interpolated.  The  last  stages  remain  to  be 
observed. 

HBLIOPHILA  ROSEOLA  Smith. 

One  hundred  and  thirty-four  specimens,  June  30,  July  2,  8,  19,  24, 
27,  31,  August  4,  5,  6.  It  varies  in  the  depth  of  the  reddish  tint  of 
the  fore  wings,  but  this  is  never  wholly  lacking.  The  transverse- 
posterior  line  sometimes  appears  as  a  row  of  five  dots,  but  two  is  the 
usual  number,  and  they  may  be  wholly  wanting.  The  species  approaches 
ealgariana  Smith.  Some  of  the  darkest  forms  apparently  come  out  as 
that  species  in  Smith's  synoptic  table  on  account  of  the  presence  of  a 
faint  darker  shade  under  the  median  vein;  but  on  comparison  with  the 
types  of  ealgariana  the  roseola  are  all  far  less  brightly  marked  and 
can  not  be  confused  with  it.  It  is  closely  allied  to  and  perhaps 
only  a  race  oifa/rcta  Grote,  which  lacks  the  red  tint.  The  larva  is  like 
farcta^  with  the  markings  brighter  and  more  contrasted.  It  fed  on 
grass. 

Egg. — Laid  crowded  in  the  groove  of  a  leaf,  gummed  into  a  maas. 
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Nearly  spherical,  the  base  a  little  flattened;  perfectly  smooth,  shining 
yellowish  white  without  sculpture;  diameter,  0.6  mm. 

Sta^e  I. — Head  slightly  bilobed,  round,  brownish  luteous,  ocelli 
black.  Body  short,  robust,  joint  12  and  the  central  segments  slightly 
enlarged.  Cervical  shield  large,  pale  luteous.  Body  whitish,  densely 
clear  granular;  tubercles  minute,  brown;  setae  moderate,  pointed, 
colorless.  Feet  of  joint  7  very  slightly  shorter  than  the  others.  Later 
the  food  appears  green. 

Stage  II. — Head  pale  luteous,  vertex  narrowly  blackish;  width 
0.5S  mm.  Body  thickened  at  joints  5-6,  joint  12  enlarged.  Yellowish, 
gi*een  from  the  food,  especially  in  joints  5  and  6.  Dorsal,  subdorsal, 
traces  of  lateral  and  broad  stigmatal  bands  faint,  white.  Cervical 
shield  a  little  blackish,  but  not  cornified.  Tubercles  and  setae  obscure. 
•  Stage  III — Head  pale  luteous  with  traces  of  brown  vertical  lines; 
a  dark  shade  behind  vertex;  width,  1.05  mm.  Body  moderate,  joints 
5-6  and  12  a  trace  enlarged.  Olive  green,  lines  white,  straight;  dorsal, 
trace  of  upper  subdorsal,  lower  subdorsal,  lateral,  a  line  between 
lateral  and  substigmatal,  brown  shaded;  trace  of  suprastigmatal;  sub- 
stigmatal  broad,  yellowish  tinted,  folded.  Feet  brownish  marked;  no 
shields;  tubercles  and  seta3  obscure. 

Stage  IV, — Head  rounded,  full,  whitish  with  rather  open  brown 
reticulations  and  vertical  bands;  width,  1.5  mm.  Body  moderate, 
equal,  feet  nearly  equal.  Straw-yellow;  dorsal,  upper  and  lower  sub- 
dorsal and  lateral  lines  whitish,  even,  brownish  edged,  obscure;  space 
below  lateral  line  gray  brown,  divided  by  a  dilution.  Substigmatal 
line  white,  straw-yellow  filled.  Feet  pale  with  dusky  tubercles; 
tubercles  small,  black;  setae  short,  obscure. 

Stage  V. — Head  round,  whitish  luteous,  reticulations  open,  faint 
with  faint  vertical  bands,  shining;  width,  2.3  mm.  Body  equal; 
straw-yellow;  dorsal,  upper  and  lower  subdorsal  and  lateral  lines 
straight,  whitish,  distinct,  edged  by  light  brown;  three  lines  alter- 
nating with  them  narrow  and  waved;  lateral  space  dark  brown,  filled 
with  a  narrow  central  pale  line;  a  white  line  at  the  top  of  the  black 
spiracles;  substigmatal  band  broadly  straw-yellow  filled,  its  lower 
edge  also  white;  subventer  dully  marbled.  Tubercles  small  black. 
Feet  dark  shaded;  setae  minute;  no  shields. 

Stage  VI — Head  large,  rounded,  shining  pale  luteous  with  smoky- 
brown  reticulations  and  vertical  bands;  width,  3.2  mm.  Body  mod- 
erate, equal,  no  shields,  uniformly  colored.  Light  straw  yellow;  dor- 
sal space  blackish  reticular,  defining  a  white  dorsal  line  and  addorsal 
dilution;  a  black,  distinct,  even  subdorsal  band,  lightened  centrally  by 
a  double  straw-brown  line;  suprastigmatal  space  heavily  and  distinctly 
black  reticulate  on  a  whitish  ground,  forming  a  black  band  like  the 
subdorsal  one,  diluted  centrally.  Substigmatal  Imnd  white  edged, 
straw-brown  filled.     Feet  nearly  white,  those  of  joints  7  to  10,  with 
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curved  black  bars  outwardly,  the  others  entirely  pale,  the  anal  pair 
with  gray  reticulations.  Tubercles  small,  i  showing  blackish;  set® 
fine,  obscure. 

HELIOPHILA  COMMOIDES  Guen6e. 

Two  specimens,  July  2. 

HELIOPHILA  HETERODOXA  Smith. 

Five  specimens,  May  29,  June  1,  4,  11.  The  basal  streak  on  fore 
wings  may  be  faint  {heterodoxa  Smith)  or  distinct  {megadia  Smith). 
There  is  obviously  no  specific  difference  between  these  forms.  The 
species  is  close  to  insueta  Guen^e  and  apparently  only  a  geographical 
expression  of  it;  yet,  being  lighter  and  slighter  than  its  eastern  ally, 
it  violates  the  usual  rule  for  western  races,  and  I  would  not,  therefore, 
anite  these  forms  specifically. 

Eggs  were  obtained  from  captive  females  in  good  season;  the  larvae 
were  fed  on  grass. 

Egg, — Laid  crowded  into  crevices  of  the  leaf  and  glued  together. 
Two-thirds  spherical,  the  base  well  flattened,  smooth,  no  trace  of  ribs; 
surface  neatly  reticulate  in  linear,  mostly  quadrangular  lines,  slightly 
elongate  vertically.    Paleyellow;  diameter,  0.7  mm. 

Stage  L — Head  rounded,  testaceous,  the  edges,  sutures,  and  mouth 
brown;  width,  0.4  mm.  Body  robust,  normal,  joint  12  a  little 
enlarged,  feet  all  present,  the  anterior  abdominal  ones  a  little  smaller. 
Whitish,  unmarked;  cervical  shield  small,  brown.  Tubercles  minute, 
black,  iv  above  the  spiracular  line;  foot  plates  and  anal  plate  dusky; 
setae  moderate,  long.  Later  the  food  appears  dark  green  in  spots; 
faint  brown  subdorsal  and  lateral  lines. 

Stage  iZ— Head  round,  shining  whitish,  broadly  shaded  with 
brown;  ocelli  black;  width,  0.5  mm.  Body  enlarged  at  joints  4-6, 
slender  behind,  12  a  little  enlarged.  Whitish,  green  shaded;  dorsal, 
subdorsal,  and  lateral  lines  white,  straight,  obscure.  Substigmatal 
line  broad,  white,  the  space  between  it  and  lateral  line  filled  in  with 
brown  shading;  a  subventral  brown  shaded  band.  Tubercles  small, 
black;  setae  short,  pale;  feet,  smoky  shaded;  no  shields. 

Stooge  III. — Head  very  pale  brown  with  dark  reticulations  on  the 
back  part;  eyes  black;  width,  0.8  mm.  Body  moderate,  largest  before, 
tapering  behind,  joint  12  slightly  enlarged  dorsally.  Very  pale  fleshy 
whitish;  dorsal,  subdorsal,  and  lateral  lines  whitish,  narrow,  straight, 
obscurely  dark-edged;  substigmatal  band  broad,  white,  edged  above 
and  below  by  a  broad  dark-brown  band,  the  upper  one  the  most  dis- 
tinct mark  on  the  body.  Feet  nearly  equal,  all  pale;  tubercles  and 
setfie  obsolete. 

Stage  IV. — Head  round,  full,  about  spherical,  free,  oblique,  shining  ' 
pale  luteous,  faintly  reticulate,  most  strongly  so  on  the  vertices  and 
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sides  of  the  lobes,  ocelli  black;  width,  1.2  mm.  Body  slender,  taper- 
ing a  little,  joint  12  slightly  enlarged  dorsally.  Smooth  translucent 
green,  the  color  mostly  from  the  food;  dorsal,  upper  and  lower  sub- 
dorsal and  lateral  lines  white,  about  as  broad  as  the  spaces;  stigmatal 
band  white.  Between  it  and  the  lateral  line,  all  dark  purplish  brown; 
subventer  irregularly  shaded  in  brown.  Folded  bases  of  the  feet 
whitish;  feet  colorless;  tubercles  minute,  black;  setae  short,  pale. 

Stage  V. — Head  round,  slightly  bilobed,  full,  large,  shining  waxy 
white,  faintly  reticulate  in  brown;  width,  1.8  mm.  Body  moderate, 
equal;  feet  equal.  Pale  brown,  mottled  with  dark  brown;  dorsal  line 
narrow,  white,  subdorsal  broad,  eroded  geminate  above;  lateral  straight, 
a  trace  of  a  line  below  it;  lower  lateral  straight;  between  this  and  the 
stigmatal  line  a  broad  dark-brown  area  obscurely  geminate  by  a  dilu- 
tion. Stigmatal  band  white,  below  the  spiracles  on  joints  2  and  12; 
subventer  slightly  brown  mottled.  Feet  whitish;  tubercles  dark,  but 
obscure;  no  shields. 

Stage  VL — Head  luteous  white,  reticulate  with  brown  and  with  ver- 
tical bands  beside  the  clypeus  and  a  narrow  one  from  eye;  width,  2.5  mm. 
Body  finely  and  neatly  striped.  Ground  color  pale  creamy;  dorsal 
line  white,  broadly  dark  brown  edged,  powdery  without  with  a  partly 
detached  line  along  tubercle  i.  Subdorsal  line  white,  powdery,  dark 
brown  edged  above;  lateral  line  white,  straight  like  the  others;  lateral 
space  brown  filled,  with  a  central  dilution,  almost  forming  a  line. 
Space  between  lateral  and  stigmatal  purple-brown  filled,  with  a  similar 
linear  dilution,  whitish.  Substigmatal  band  white,  geminate  by  a 
broad  waved  filling.  Subventral  area  luteous,  white  dotted.  Feet 
pale;  tubercles  i  and  ii  with  small  black  spots,  the  other  tubercles  oon- 
colorous;  spiracles  black;  shields  concolorous.  The  body  is  uniform, 
joint  12  not  enlarged;  feet  equal;  setae  short,  obscure. 

Stage  VIL — Head  luteous,  reticulations  and  vertical  bands  dark 
brown;  width,  3.5  mm.  Body  equal,  tapered  a  little  at  the  ends; 
luteous,  white  dotted,  brown  reticulate.  Dorsal  line  white,  dark 
edged;  subdorsal  and  lateral  similar,  the  subdorsal  broadly  dark  above. 
Space  between  lateral  line  and  spiracles  dark;  substigmatal  band  white; 
luteous  filled;  subventer  white  dotted;  feet  pale. 

ZOSTEROPODA  HIRTIPES  Grote. 

Forty-two  specimens,  June  16,  19,  23,  25,  July  8,  21,  27,  30, 
August  11. 

Egg, — Low  ellipsoidal,  the  base  flattened;  ribs  about  36,  broad, 
low,  indistinct,  covered  by  reticulations,  the  apical  ones  on  the  ribs 
forming  a  regular  zigzag;  no  lines  in  the  hollows  and  the  cross-striae 
obsolete  on  the  sides  but  distinct  toward  vertex,  where  there  is  a  coarse, 
rounded,  hexagonal  reticulation,  irregular  and  confused;  micropylar 
circle  of  pyriform  cells  slightly  raised.  Pale  yellow,  with  a  reddish 
ring  and  spot;  diameter,  0.8  mm.  .    r^^^\r> 
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Stage  Z— Head  rounded,  slightly  bilobed,  cljpeus  high,  whitish; 
three  vertical  rows  of  brown  spots  on  each  lobe;  width,  0.3  mm.  Body 
moderate,  normal,  joint  12  slightly  enlarged,  feet  of  joints  7  and  8 
small,  whitish;  the  tubercles  small,  brown,  shields  concolrous  with  the 
body;  no  marks;  feet  pale;  setae  rather  long,  sharp,  normal,  ia  to  iib 
separate. 

Stdge  IL — Head  long,  rounded  before,  the  apex  in  joint  2;  whitish, 
a  brown  line  from  the  eye,  one  parallel  to  suture  and  edging  clypeus 
roundedly,  and  a  row  of  dots  approximate  to  the  latter,  ocelli  black; 
width,  0.55  mm.  Body  slender,  joints  5  to  7  thicker  and  looped  up  a 
little,  joint  12  scarcely  enlarged,  10  and  11  narrower,  feet  of  7  and  8 
smaUer;  whitish,  green  from  the  food;  dorsal,  subdorsal,  faint  lateral, 
broad  substigmatal  lines  whitish;  sides  shaded  in  brown  between  the 
subdorsal  and  stigmatal  lines.    Tubercles  small,  dark;  feet  pale. 

Stage  III, — Head  elongate,  narrowed  to  the  mouth,  held  flatly,  white, 
with  rows  of  purple-brown  dots  edging  the  suture  on  face  and  on 
angle  of  lobes;  clyi)eus  dark  edged,  jaws  dark,  vertex  of  lobes  smoky 
behind;  width,  0.8  mm.  Body  slender,  elongate,  slightly  flattened, 
feet  of  joint  7  very  small,  those  of  joint  8  larger;  whitish,  shaded  with 
ocherous;  dorsal  line  white,  dull  olive  edged,  tubercle  i  in  a  large,  olive 
spot;  ii  in  a  smaller  one;  subdorsal  line  white,  straight,  traces  of  a 
lateral  line,  the  sides  dark  brown  filled.  Substigmatal  line  white, 
showing  on  subventral  fold,  partly  concealed  subventrally  and  brown- 
ish filled.     Feet  pale,  with  spots  on  the  tubercles. 

Stage  IV. — Head  held  flatly,  white  with  vertical  dotted  lines,  two 
on  the  lobe  parallel  to  suture,  one  on  side  of  head,  marbled  and  a 
streak  from  the  eye,  brown  black;  width,  1.1  mm.  Body  large  for 
the  head,  largest  at  joints  5  and  6,  tapering  each  way,  joint  12  again  a 
little  enlarged.  Fleshy  whitish,  tubercles  small,  black;  lines  on  dorsum 
whitish,  obscure,  hardly  traceable,  defined  by  grayish  cloudings;  sides 
darker,  with  two  whitish  lateral  lines;  stigmatal  band  white,  bisected 
by  luteous  gray;  feet  pale. 

Stage  V. — Head  round,  oblique,  white,  marked  as  before;  width, 
1.5  nmi.  Body  slender  and  flattened,  anal  feet  extended  backward, 
clasping.  Fleshy  brown,  dorsal  space  yellowish  brown,  marbled  be- 
tween the  narrow,  obscure  dorsal  and  subdorsal  lines.  Tubercles 
small,  black;  sides  dark,  shaded  in  broad,  diffuse  longitudinal  bandings; 
substigmatal  band  white,  geminate  by  a  brown  filling;  subventral  area 
marbled  in  brown;  feet  pale  with  black  tubercles;  setsB  small. 

Stage  VI. — Head  held  flat,  the  apex  in  joint  2,  straw  yellow,  luteous 
brown  reticulate,  the  vertical  bands  no  longer  separate;  width,  2.1 
nun.  Body  flattened,  the  sides  projecting,  narrowed  slightly  toward 
the  ends,  feet  equal,  no  shields;  straw  brown,  dotted  with  black  with- 
out distinct  lines.  The  black  dots  are  segregated  about  the  obsolete 
dorsal  and  subdorsal  lines  and  over  the  tubercles,  especially  on  joints 
11  and  12  where  a  contrasted  shade  is  produced.      Sides  sL 
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dark  brown,  obscurely  triplicate,  including  the  obsolete  lateral  line; 
substigmatal  band  all  red-brown  marbled,  its  edges  clearer  yellowish 
white;  subventer  dark  brown  dotted  on  the  upper  half,  reddish  below 
and  on  venter.  Feet  pale  with  black  tubercles;  dorsal  tubercles  white; 
set»  fine,  rather  short. 

HIMBLLA  INFIDELIS  Dyar. 

Four  specimens,  July  2,  19,  21  (Bear  Lake)  and  one  from  Mr. 
Cockle's  collection,  July  12,  1902. 

GRAPHIPHORA  CURTICA  Smith. 

Thirteen  specimens,  August  16,  17,  18,  all  very  dark  in  color  but 
apparently  conspecific  with  ctirtica^  described  from  the  Sierra  Nevada 
of  California.    I  have  others  from  Pullman,  Washington  (C.  V.  Piper). 

GRAPHIPHORA  COMMUNIS  Dyar. 

Three  thousand  four  hundred  and  twenty-five  specimens,  June  13, 

16,  19,  25,  July  2,  24,  25,  27,  30,  August  4,  5,  6,  7,  11,  12,  13,  15,  16, 

17,  18.  This  is  the  species  described  by  Smith  as  Taeniocampa  fur- 
furata  Grote,^  but  it  is  not  Grote's  furfurata^  which  has  scaly  vesti- 
ture.  I  therefore  proposed  the  name  communis  for  this  form.  Smith's 
locality  "New  York"  is  erroneous,  as  is  also  the  locality  ''Illinois'.'' 
The  single  female  before  me,  on  wbich  he  made  the  latter  reference, 
differs  from  communis  in  the  straighter,  more  uniform  and  oblique 
transverse  anterior  line,  both  this  line  and  the  ti'ansverse  posterior  dis- 
tinctly pale  filled.  I  think  it  is  at  least  a  different  race  from  communis 
and  I  would  call  it  smithii. 

Tyj>e.— Cat.  No.  7334,  U.  S.  National  Museum. 

The  first  brood  of  communis  is  grayer  and  smoother  than  the  second 
which  is  more  yellowish  brown  and  conti*asted. 

£^g. — Spheroidal,  the  base  flattened,  upper  half  more  rounded; 
ribs  moderate,  diminishing  in  pairs;  reticulations  also  moderate,  crest- 
ing the  ribs  and  forming  eross-strise;  apex  reticulate,  micropyle  with 
circle  of  pyriform  cells.  Pale  yellow;  diameter,  0.7  mm.  Laid  singly, 
adherent. 

/Stage  /. — Head  bilobed,  pale  luteous,  with  dusky  spots  on  the 
tubercles.  Body  moderate,  normal,  feet  of  joint  7  very  small,  of 
8  larger,  the  others  normal.  Whitish,  smooth,  green  from  the  food; 
tubercles  moderate,  dusky;  seta)  long,  pale  with  small  bulbous  tibs; 
tubercle  iv  above  the  center  of  the  spimcle. 

Stage  IL — Head  rounded,  pale  sordid  luteous,  thickly  fleckled  with 
dark  over  the  lobes  and  in  vertex;  width,  0.55  mm.  Body  short, 
robust,  narrower  behind,  joint  12  enlarged,  the  feet  of  7  smaller  than 

«Proc.  U.  S.  Nat.  Mus.,  XII,  1889,  pp.  477. 
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the  others.  Fleshy,  brownish;  darker  shaded  on  the  sides,  faintly 
indicating  a  greenish  subdorsal  line.  Cervical  shield  and  tubercles 
brownish,  hair  dots  black;  setae  moderate,  dark. 

Stage  III. — Head  pale  whitish,  a  smoky  shade  at  vertex,  thickly 
dotted  with  black  over  lobes  and  in  median  suture;  width,  0.8  mm. 
Body  short,  robust,  dark  brown  shaded,  with  narrow  yellowish  broken 
dorsal  and  subdorsal  lines.  Cervical  shield  luteous,  edged  and  spotted 
with  blackish.  Upper  edge  of  stigmatal  band  indicated,  below  it 
paler.  Tubercles  moderate,  black;  set©  rather  long,  glandular  tipped; 
feet  nearly  equal,  with  darker  shields. 

Stage  IV, — Head  pale  brown,  thickly  spotted  with  round  black  dots 
in  median  suture  and  over  lobes;  width,  1.2  mm.  Body  robust,  thorax 
tapering  to  the  head,  joint  12  enlarged".  Pale  brown,  mottled  and 
speckled  with  blackish;  dorsal  line  narrow,  whitish,  smoky  edged. 
Oblique  whitish  shades  from  posteriorly  near  dorsal  line  to  subdorsal 
anteriorly  on  the  segments,  dark  margined  before,  define  obscure 
diamond-shaped  dorsal  patches,  olivaceous  shaded.  Tubercles  round, 
black;  set®  short,  pale;  cervical  shield  pale,  irregularly  black  pow- 
dered, leaving  pale  dorsal  and  subdorsal  lines. 

Stage  V. — Head  with  the  apex  in  joint  2,  sordid  luteous  with  thick, 
round  black  spots  except  on  the  fac^  and  a  band  on  the  lobe;  width, 
1.8  mm.  Body  robust,  somewhat  flattened,  joint  12  slightly  enlarged. 
Blackish  gray,  thickly  black  streaked  and  white  dotted  on  a  pale 
brown  ground;  shield  concolorous.  Oblique  light  subdorsal  lines  pos- 
terior and  dorsal,  forward  and  downward  on  joints  5  to  12,  bar-shaped 
on  joint  12,  darker  shaded  behind.  Substigmatal  band  paler,  reddish 
reticulate,  shading  to  the  subventer,  all  white  dotted.  Traces  of  a 
pwile  dorsal  line. 

Most  of  the  larvae  had  but  five  stages,  though  one  was  noted  with  a 
1.4  nun^  head,  which  would  indicate  six  stages  in  that  specimen. 

QRAPHIPHORA  UNIPORMIS  SmiUi. 

Eight  specimens,  July  19,  August  12. 

QRAPHIPHORA  ALIA  Ouen^e. 

No  specimens;  one  from  Mr.  Cockle's  collection,  April  18. 

STRETCHIA  NORMALIS  Grote. 
No  specimens;  one  from  Mr.  Cockle's  collection,  April  23. 
STRETCHIA  PLUSIIFORMIS  Hy.  Edwards. 

No  specimens;  one  in  Mr.  Cockle's  collection,  September  27.  I  have 
described  thelai*va  from  Coloradan  specimens. <* 

«Proc.  U.S.NatMus.,  XXV,  1902,  p.  377. 
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STRETCHIA  VARIABILIS  Smith. 
No  specimens-  one  in  Mr.  Cockle's  collection,  April  28,  1902. 
PERIGRAPHA  ACHSHA  Dyar. 

No  specimens;  one  from  Mr.  Cockle's  collection,  April  24. 

CLEOCERIS  RECTIFASCIA  Smith. 

Five  specimens,  July  31,  August  1,  11,  13,  16.  The  species  was 
described  from  the  mountains  of  California.  One  of  the  specimens 
has  the  light  tint  in  the  reniform  pale  yellow  instead  of  the  usual 
brownish  red. 

PLEROMA  OBLIQUATA  Smith. 

No  specimens;  one  from  Mr.  Cockle's  collection,  April  26. 

PLEROMA   BONUSCULA  Smith. 

No  specimens;  one  in  Mr.  Cockle's  collection  taken  August  24,  I 
refer  here.  It  differs  from  the  type  in  the  blackish  shadings  being 
reduced,  while  the  double  row  of  black  spots  separated  by  the  frag- 
ments of  the  white  sub  terminal  line  is  prominent,  the  spots  slightly 
produced,  suggesting  dashes.  The  specimen  is  a  little  rubbed.  A 
series  might  show  a  fonn  worthy  of  a  distinctive  name. 

XYLINA  FAOINA  Mornson. 
No  specimens;  one  in  Mr.  Cockle's  collection,  April  24. 

XYLINA  OREGONENSIS  Harvey. 

No  specimens;  one  from  Mr.  Cockle's  collection  apparently  repre- 
sents a  stray  specimen  from  the  coast  region. 

XYLINA  CAP'AX  Grote  and  Robinson. 

No  specimens;  one  in  Mr.  Cockle's  collection,  September  20. 

EUHARVEYA  CARBONARIA  Harvey. 
No  specimens;  one  from  Mr.  Cockle's  collection,  April  23c 

LITHOLOMIA  NAP/BA  Morrison. 
Four  specimens.  May  30,  June  2. 

CALOCAMPA  CINERITIA  Grote. 

No  si^ecimens;  one  in  Mr.  Cockle's  collection.  May  14,  1901. 
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CUCULLIA  OBSCURIOR  Smi.h. 

One  specimen,  August  4. 

CUCULLIA  POSTERA  Gucn^. 

Two  specimens,  July  8,  August  20  (Nelson). 

OORTYNA  MEDIALIS  Smith. 

No  specimens;  one  in  Mr.  Cockle's  collection. 

PYRRHIA  EXPRIMENS  Walker. 

No  specimens;  one  in  Mr.  Cockle's  collection,  July  20,  1901. 

XANTHIA  FLAVAGO  Fabncius. 

Two  specimens,  August  15,  17. 

TRIGONOPHORA  PERICULOSA  Guen6e. 

Two  hundred  and  sixty  specimf^ns,  July  14,  21,  22,  27,  August  3, 
4,  5,  6,  15,  17.  Variable  within  the  usual  specific  range.  The  form 
v-hrunneum  occurred  in  small  proportion.  Eggs  were  obtained,  but 
only  a  few  larvse  reached  the  last  stage  before  winter. 

Egg. — Nearly  spheroidal,  the  top  slightly  conoidal,  roughened  by 
the  ends  of  the  ribs,  base  flattened  moderately;  ribs  about  32  around 
the  margin,  diminishing  above  by  alternation  to  10  about  the  vertex, 
where  they  end  in  a  low  ring  formed  by  a  prominent  cross-stria; 
within  this  a  series  of  low  radiate  bars  to  the  micropylar  rosette  which 
is  elevated;  cross-striae  low,  rounded,  yet  distinct,  the  cell  areas  gently 
concave,  twice  as  wide  as  high  or  more.  Surface  subgranular  sha- 
greened;  pale  yellow  later  with  a  brown  ring  and  spot;  diameter  1 
mm.     Laid  singly. 

Stage  L — Head  round,  bilobed,  pale  brown  with  smoky  black  spots 
on  the  tubercles,  mouth  red  brown.  Body  moderately  elongated, 
semilooping,  feet  of  joints  7  and  8  small,  joint  12  enlarged.  Cervical 
shield  pale  brown;  leg  shields  not  infuscated,  white;  the  tubercles 
large,  black;  setae  black,  stiff,  pointed. 

Stage  IL — Head  bilobed,  oblique,  pale  luteous  with  distinct  black 
spots  on  the  tubercles;  width,  0.8  mm.  Body  rather  slender,  flat- 
tened, joint  12  enlarged  laterally,  feet  of  7  and  8  small.  Clear  trans- 
lucent green  without  shields;  a  broad,  waved,  obscurely  geminate 
subdorsal  line  dividing  the  dorsal  space  into  diamond-shaped  green 
marks;  a  broad  suprastigmatal  more  blackish  band;  subventral  region 
more  whitish.    Tubercles  round,  black,  distinct;  setae  black,  pointed. 

Stage  IIL — Head  bilobed,  oblique,  green,  brownish  on  the  vertex, 
the  tubercles  black;  width,  1.1  mm.     Body  soft  clear  green,  the  seg- 
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ments  submoniliform,  joint  12  the  most  enlarged,  feet  of  joints  7  and 
8  smaller.  White  dorsal  intersegmental  spots,  double  on  the  pos- 
terior edges  of  the  segments,  single  and  fainter  on  the  anterior  edges; 
olivaceous  blackish  broad  open  shadings,  inclosing  traces  of  the  white 
subdorsal  line  and  extending  on  the  dorsum  and  sides,  forming  a  broad, 
straight  band  over  tubercle  iii  to  the  substigmatal  band,  which  is  broad, 
pale  green,  and  shading  to  the  subventer.  Tubercles  round,  black; 
setae  small;  no  shields. 

Stage  IV. — Head  as  before  shining  with  pale  brown  reticulatioiis 
and  black  spots  on  the  tubercles;  width,  1.5  mm.  Body  olivaceous 
green,  marked  as  before  in  brown  linings.  The  broad  substigmatal 
band  and  subventer  are  distinctly  whitish. 

Stage  V. — Head  rounded  bilobed,  pale  brown  with  dark  brown 
reticulations  and  brown  vertical  bands;  width,  2. 1  mm.  Body  moderate, 
joint  12  gently  enlarged,  the  incisures  somewhat  marked.  Light 
olivaceous  green,  dotted  and  streaked  in  dark  red  brown,  forming 
edges  to  the  dorsal  line,  tubercles  i  and  ii  and  long  oblique  streaks  to 
the  dark  edge  of  the  substigmatal  line.  Dorsal  line  resolved  into  two 
rounded  spots  to  each  segment  and  an  anterior  faint  streak;  tubercles 
i  and  ii  whitish;  substigmatal  band  rather  narrow,  white,  the  subventer 
sparingly  brown  marked.  Feet  brown  marked;  spiracles  black; 
tubercle  iv  above  the  middle  on  the  posterior  segments. 

Stage  VI. — Head  pale  greenish  luteous,  reticulations  and  bands 
light  brown;  tubercles  i  and  ii  black  marked;  width,  2.8  mm.  Body 
soft  light  olivaceous  yellowish,  robust,  the  segments  enlarged,  all 
nearly  equal.  It  i*  flecked  with  patches  of  light  brown,  edging  the 
dorsal  line,  tubercles  i  and  ii,  forming  oblique  side  lines  and  edging 
the  substigmatal  band  above.  Dorsal  line  forming  two  dots  posteriorly 
on  the  segments,  rounded,  white;  tubercles  i  and  ii  white;  spiracles 
black  edged;  substigmatal  line  obsolete,  light,  nearly  without  mark- 
ings; subventer  red  marked  instead  of  brown;  thoracic  feet  brownish; 
tubercles  distinct,  white,  setae  moderate. 

One  larva  spun  a  slight  cocoon  of  white  silk  October  28. 

EUCIRRCEDIA  PAMPINA  Guen^e. 

Four  specimens,  August  IS. 

SCOLIOPTERYX  LIBATRIX  Liniueus. 

Six  specimens,  May  29,  30,  June  13,  25.  The  characteristic  larva 
was  found  on  willow. 

PSEUDORTHOSIA  VARIABILIS  Qrote. 

Eighty-six  specimens,  August  6, 11,  13,  16,  17. 
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COSMIA  PALEACEA  Esper. 

Sixteen  specimens,  July  7  (bred),  30,  31  (bred),  August  4,  6,  7, 13, 
18.  Of  these  eight  have  the  spot  in  the  reuiform  like  European  pale- 
acta;  the  others  lack  it  (var.  dkcoloi'  Walker).  The  larva  was  found 
on  birch  and  aspen. 

Stage  VL — Head  bilobed,  free,  shining  pale  yellow,  ocelli  partly 
brown;  width,  3.5  nun.  Body  moderate,  joint  12  scarcely  enlarged. 
Translucent  frosted  whitish,  food  showing  green.  Dorsal  line  white, 
narrow,  straight;  subdorsal  less  rigid  and  narrower,  two  stigmatal 
lines,  one  above  and  one  below  the  spiracle,  linear,  waved  like  the  sub- 
dorsal. Feet  pale,  no  shields,  tubercles  small,  white,  iv  above  the 
center  of  the  spiracle  posteriorly.  The  skin  is  perfectly  transparent, 
the  whitish  frosted  look  being  subcutaneous  and  caused  largely  by  the 
branches  of  the  tracheae,  both  those  running  to  the  skin  and  to  the 
stomach  being  separately  visible.     Spiracles  white,  brown  ringed. 

ORTHOSIA  PURPUREA  Grotc. 

Three  specimens,  September  8  (bred),  10  (bred),  and  four  from 
Mr.  Cockle's  collection,  September  18,  19,  20.  Larva;  were  found  on 
hollyhock  and  plantain. 

Stage  V. — ^Joint  12  slightly  enlarged;  green,  dorsal,  subdorsal,  and 
broad  substigmatal  bands  white,  the  subdorsal  waved;  body  all  white 
dotted;  tubercles  small,  white;  spiracles  white,  black  ringed. 

Stage  VL — Head  rounded,  apex  in  joint  2,  erect,  very  pale  brown, 
mottled  reticulate  in  darker  gray,  forming  faint  broad  bands  on  the 
faces  of  lobes.  Body  cylindrical,  normal,  joint  12  scarcely  enlarged. 
Cervical  shield  black  with  a  few  pale  dots,  cut  by  a  whitish  subdorsal 
line,  weakly  cornified.  Bod}"^  light  brown,  minutely  dotted  with 
whitish;  a  series  of  subdorsal  black  marks  on  joints  5  to  12,  diamond- 
shaped  and  throwing  an  arm  from  the  lateral  angles  anteriorly,  lighter 
centrally,  cut  by  the  narrow,  broken,  powdery  white  dorsal  line. 
Tubercles  i  and  ii  small,  white.  Tmces  of  a  pale  subdorsal  line,  black 
edged;  su))stigmatal  line  broad,  filled  by  mottlings  of  the  brown 
ground  till  only  its  edges  show  white,  dotted  like  all  the  ground  and 
especially  the  subventral  region.  Tubercles  iii  to  vi  white,  not  as 
contrasted  as  tubercles  i  and  ii.     Feet  all  pale. 

ORTHOSIA  BICOLORAGO  Guenee,  var.  PERRUGINOIDES  Guen6e. 

Eight  specimens,  August  12,  17,  18,  and  two  from  Mr.  Cockle's 
collection  August  24  and  September  19. 

ORTHOSIA  EUROA  Grote  and  Robinson. 

One  specimen,  August  22  (Revelstoke)  and  one  from  Mr.  Cockle's 
collection  August  20. 

Proc.  N.  M.  vol.  xxvii— 03 60  Digitized  by  GoOglc 


874  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxvii. 


IPIMORPHA  PL'EONECTUSA  Grotc. 

Six  specimens,  July  3  (bred),  August  7,  12,  18.  Both  the  dark 
normal  form  and  the  light  clay-colored  one  (var.  lequUtTua  Smith) 
occurred.  Larvj]^  were  found  separately  in  neat  houses  of  leaveii  with 
a  round  hole  at  the  lower  end,  on  aspen. 

Stage  VI. — Head  rounded,  disk  like,  yellowish  white,  white  on  the 
face,  which  is  edged  by  a  semicircular  heavy  black  band:  jaws  and 
sutures  of  mouth  black;  width,  about  3  mm.  Body  normal,  flattened 
ventrally,  joint  12  not  enlarged.  Translucent,  green  from  food  and 
blood,  a  broad,  dorsal  pale  white  band  on  joints  3  to  13,  narrowed 
before;  cervical  shield  all  green,  not  comified;  a  similar  but  narrower 
and  broken  subdorsal  line;  a  narrow  substigmatal  white  line,  resembling 
the  tmcheal  line.  Thoracic  feet  black  tipped;  abdominal  ones  normal. 
Tubercles  small,  pale,  white  with  dark  hair  dots,  iv  at  the  lower  corner 
of  the  spiracle;  spiracles  white,  black  edged;  skin  shagreened. 

HELIOTHIS  PHLOGOPHAGUS  Grote  and  Robinson. 

No  specimens;  one  in  Mr.  Cockle's  collection.  I  have  described  the 
larva  from  Coloradan  specimens.** 

HELIOTHIS  SCUTOSUS  Fabricius. 

No  specimens;  one  in  Mr.  Cockle's  collection. 

MELICLEPT.RIA  HONESTA  Grotc. 

No  specimens;  Smith's  type  of  Melicleptrla  kasha  is,  however,  before 
me  and  seems  inseparable  from  honesta  Grote. 

MELICLEPTRIA  SEPTENTRIONALIS  Hy.  Edwards. 

No  specimens;  one  from  Mr.  Cockle's  collection,  June  7  (Ains worth). 

HELIACA  NEXILIS   Morrison. 

Three  specimens,  July  21  (Bear  Lake  Mountain),  29  (Bear  Lake 
Mountain). 

PLUSIA  AEREOIDES  Grote. 

No  specimens;  one  from  Mr.  Cockle's  collection,  August  19,  1902. 

PLUSIA  METALLICA  Grote. 

Two  specimens,  August  0,  11. 

AUTOGRAPHA  MAPPA  Grote  and  Robinson. 

Two  specimens,  August  13  (Sandon,  Mr.  Currie). 

aProc.  U.  B.  Nat.  Mus.,  XXV,  1902,  p.  374. 
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AUTOORAPHA  PLAOELLUM  Walker. 

No  specimens;  one  in  Mr.  Cockle's  collocation,  August  12. 

AUTOORAPHA  PSEUDOOAMMA  Orote. 

One  specimen,  July  25. 

AUTOORAPHA  CALIFORNICA  Speyer. 

Twenty-three  specimens,  June  1,  6,  7,  11,  13,  16,  July  1  (bred),  3 
(bred),  4,  24,  31,  August  2,  3,  4,  5,  6,  24  (Vancouver).  Eggs  were 
obtained  from  captive  females  and  the  larvse  throve  well,  completing 
in  five  stages.  I  have  elsewhere  described  the  stages,"  and  will  there- 
fore not  repeat  the  descriptions. 

AUTOORAPHA  BRASSIC/B  Riley. 

Three  specimens,  June  (Mr.  Cockle),  August  25  (bred).  No  descrip- 
tion was  taken  of  this  well-known  larva. 

AUTOORAPHA  RECTANOULA  Kirby. 

Six  specimens,  July  26,  August  3,  4,  6,  7. 

AUTOORAPHA  UAUREUM  Ouen^e. 

Four  specimens,  August  18,  20  (Nelson),  and  one  given  me  by  Mr. 
Cockle. 

AUTOORAPHA  VACCINII  Hy.  Edwards. 

One  specimen,  August  4. 

AUTOORAPHA  SELECTA  Walker. 

Two  specimens,  August  6,  15. 

AUTOORAPHA  EPIOAEA  Orote. 

No  specimens;  one  in  Mr.  Cockle's  collection,  August  26,  1902. 

AUTOORAPHA  AM  PL  A  Walker. 

Two  specimens,  July  15,  August  13  (Sandon,  Mr.  Currie). 

AUTOORAPHA  DIASEMA  Boisduval. 

One  specimen,  September  8  (Glacier,  dead  in  an  electric  light). 

SYNORAPHA  lONEA  Orote. 
One  specimen,  September  8  (Glacier,  dead  in  an  electric  light). 


oEnt.  Amer.,  VI,  1890,  p.  14. 
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MARASMALUS  INFICITA  Walker. 

No  specimens;  one  in  Mr.  Cockle's  collection. 

ANNAPHILA  DANISTICA  Grote. 

No  specimens;  one  in  Mr.  Cockle's  collection. 

EUSTROTIA  ALBIDULA  Guen6e. 

Eighteen  specimens,  Julj^  11  (Fletcher's  Ranch),  August  23  (Mission 
Junction).  This  species  did  not  occur  at  Kaslo  at  all.  At  both  places 
where  I  took  it  there  are  cultivated  fields. 

THERASEA  ANOUSTIPENNIS  Grote. 

One  specimen,  August  10  (Kokanee  Mountain,  on  snow). 

TARACHE  MAJOR  Smith. 

No  specimens;  one  in  Mr.  Cockle's  collection,  August  1,  1902. 

TARACHE  ARELI  Strecker. 

Two  specimens,  June  23,  July  23.  Eggs  were  obtained  from  one  of 
the  specimens  and  the  larvae  hatched,  but  I  could  not  find  their  food 
plant. 

£}/g, — A  little  higher  than  wide,  slightly  conoidal,  base  rounded 
flattened;  ribs  about  40  at  the  side,  diminishing  by  alternation  to  10 
at  the  edge  of  the  micropylar  area,  straight,  sharply  elevated  from  a 
flat  surface;  cross-stria3  obsolete,  except  at  the  ends  of  the  ribs,  vertex 
irregularly  quadrangularly  reticulate  with  a  cluster  of  small  cells  at 
the  micropyle.     Bright  bluish  green;  diameter,  0.75  nim. 

Stage  I, — Head  large  and  thick,  rounded,  black.  Body  slender,  the 
segments  moniliform,  feet  of  joints  7  and  8  absent,  the  other  feet  large. 
Cervical  shield  and  thoracic  feet  black;  tubercles  large,  blackish, 
normal,  no  subprimaries;  leg  plates  blackish.  Luteous  ochraceous, 
darkened  by  fine  skin  granules,  the  segments  broadly,  diffusely  marked 
with  dark  vinous.  Setae  black  with  small  bulbous  clear  tips;  joint  12 
slightly  enlarged. 

HYAMIA  SEXPUNCATATA  Grote. 

One  specimen,  June  8,  and  one  from  Mr.  Cockle's  collection,  June 
14.  I  have  described  this  larva  on  dogbane  from  New  Hampshire 
specimens.^ 

flJourn.  N.  Y.  Ent.  Soc.,  IV,  1890,  p.  145. 
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MYCTEROPHORA  LONGIPALPATA  Hulst. 

Nine  specimens,  July  15,  18,  1^,  24,  27.  The  species  was  identified 
for  Mr.  Cockle  by  Prof.  J.  B.  Smith,  by  comparison  with  Ilulst's  type. 
The  genus,  described  as  a  Geometrid,  is  properly  referable  to  the 
Noctuidie.  Prosoparia  Grote  is  probably  also  a  Noctuid  genus,  judging 
from  Ilulst's  description  of  the  venation.  Eggs  were  obtained  from 
captive  females,  but  the  little  larvae  soon  exhibited  the  inevitable  tend- 
ency to  hibernate,  and  only  the  first  three  stages  were  obtained.  They 
fed  on  green  lichens  growing  on  damp  wood. 

JE(/g. — Ellipsoidal,  base  slightly  flattened,  top  gran ularly  roughened; 
ribs  about  40,  low,  narrow,  neatly  waved,  diminishing  by  confluence 
to  12  at  the  edge  of  the  micropylar  area;  cross  striae  distinct,  rounded, 
the  cell  areas  not  much  wider  than  high;  the  ribs  run  practically  to  the 
micropyle.  Pale  yellow,  later  with  the  top  all  reddish;  diameter, 
0.6  mm. 

St<ige  I. — Head  round,  bilobed,  thick,  held  flatly;  brown,  smoky 
tinged.  Body  slender,  elongate,  joint  12  slightly  enlarged,  semilooping, 
the  feet  of  joints  7  and  8  entirely  absent.  Whitish,  the  alimentary 
canal  reddish.  Tubercles  rather  large,  brown,  angular,  normal;  setae 
very  long,  curved,  white,  smooth,  with  small  bulbous  tips.  Cervical 
shield,  leg-plates  and  anal  plate  blackish. 

Stage  IL — Head  bilobed,  pale  whitish,  sutures  dark  brown,  a  verti- 
cal line  in  clypeus  and  obscure  dottings  on  the  tubercles;  width,  0.45 
mm.  Body  cylindrical,  moderately  elongate,  no  feet  on  joints  7  and 
8,  those  of  9  and  10  approximate.  Pale  whitish,  with  longitudinal 
crimson  lines,  shadedly  joined  centmlly  on  the  segments,  subdorsal, 
lateral,  supra-  and  substigmatal  and  subventral,  irregularly  broken. 
Feet  pale;  setae  long,  curved,  dusky;  tubercles  minute,  dark. 

Stage  IIL — Head  broad,  rounded,  dull  brown  gray;  width,  0.6  nun. 
Body  slender,  elongate,  feet  of  joints  7  and  8  absent.  As  before,  but 
the  color  changed.  Nearly  uniform  dull  dark  gray  brown  interseg- 
men tally;  on  the  segments  with  fine  longitudinal  streaks  of  yellowish 
white,  addorsal,  subdorsal,  lateral,  stigmatal,  and  subventral,  rather 
irregular  and  not  rigid.  Venter  pale  between  the  feet.  Hair  soft, 
pale,  long,  curved.  Tubercles  slightly  raised,  concolorous;  hair  dojts 
dark. 

The  subsequent  stages  were  not  obtained. 

EUCLIDIA  CUSPIDEA  Hubner. 
No  specimens;  one  in  Mr.  Cockle's  collection. 

MELIPOTIS  PALLESCENS  Grote  and  Robinson. 

No  specimens;  one  in  Mr.  Cockle's  collection,  June  24,  is  a  worn  and 
faded  specimen,  originally  darkly  colored,  but  1  think  referable  here. 
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MELIPOTIS  JUCUNDA  Habncr. 

No  specimens;  one  in  Mr.  Cockle'^oUection,  July  12, 1902. 

CIRRHOBOLINA  MEXICANA  Behr. 
No  specimens;  one  in  Mr.  Cockle's  collection,  August  12,  1901. 

SYNEDA  ALLENI  Grotc. 
Three  specimens;  May  30,  June  6,  26. 

SYNEDA  SOCIA  Behr. 

No  specimens;  one  in  Mr.  Cockle's  collection. 

SYNEDA  OCHRACEA  Behr. 

No  specimens;  one  in  Mr.  Cockle's  collection,  July  10  (Ainsworth). 

SYNEDA  HUDSONICA  Grote  and  Robinson. 

Thirty-eight  specimens;  May  29,  June  4,  6,  8  (Ainsworth),  9,  11, 
18,  29,  July  2,  13.  The  specimens  vary  in  the  color  of  the  middle 
band  of  fore  wings  from  uYiiformly  pale  graj^  to  a  bright  chestnut 
brown  shading  on  the  central  part.  This  is  the  form  seposita  Hy. 
Edwards,  which  is  not  a  distinct  species  as  hitherto  listed.  I  endeavored 
many  times  to  obtain  eggs  of  this  species,  but  always  without  success. 

CATOCALA  BRISEIS  Edwards. 

Six  specimens,  August  12, 13,  16,  17,  18.  They  agree  exactly  with 
Eastern  hnneis^  although  I  had  expected  them  to  be  the  Californian 
herrtiia  Hy.  Edwards.     Two  of  them  are  of  the  form  groteana  Bailey. 

CATOCALA  AUGUSTA  Hy.  Edwards. 

Two  specimens,  August  12,  15.  The  specimens  agree  with  others 
which  Mr.  Beutenmiiller  has  so  named  for  me. 

CATOCALA  RELICTA  Walker. 

No  specimens;  one  in  Mr.  Cockle's  collection,  which  he  has  kindly 
transmitted  to  me  for  examination.  It  was  supposed  to  represent  elda 
Behrens,  but  if  so,  then  I  do  not  regard  this  as  distinct  from  rdicta. 

TOXOCAMPA  VICTORIA  Grote. 

Forty-two  specimens,  June  25,  July  12,  14,  15,  25,  26,  August  1. 
Eggs  were  readily  obtained  from  captive  females,  but  I  could  not  feed 
the  young  larva?.  1  judge  that  they  do  not  have  a  particular  food 
plant,  as  the  eggs  were  laid  loose  and  rolling  about;  perhaps  they 
hibernate  in  stage  i. 
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J*Ajg, — Perfectly  spherical,  rolling  about  in  the  dish  like  shot,  ver}^ 
slightly  adherent  as  laid,  but  not  enough  to  stick  to  a  leaf.  About  2G 
vertical  ribs,  diminishing  toward  the  ends,  sharp,  crested  by  the  ver- 
tical reticulations,  but  low  and  with  broadly  concave  spaces  between, 
rather  remote.  Cross  strife  fine,  pai^allel,  forming  rectangular  cells 
four  times  as  wide  as  long.     Sordid  pale  green;  diameter,  0.1)  mm. 

Stage  /. — Head  rounded  bilobed,  oval,  whitish,  a  narrow  curved 
mottled  brown  band  on  the  face  of  each  lobe,  mouth  brown.  Body 
long,  slender,  vibrant  looping,  sordid  whitish  without  marks.  Feet 
of  joints  7  and  8  very  short;  shields  concolorous;  tul)ercles  small, 
brown,  setas  moderate,  pointed. 

HOMOPTERA  CALYCANTHATA  Smith  and  Abbot. 

Seven  specimens.  May  13  (Mr.  Cockle),  June  1,  2,  16,  19,  23.  The 
moths  occurred  in  two  forms,  with  and  without  ocherous  shading. 
Eggs  were  obtained  from  both  and  the  resulting  larva*  proved  indis- 
tinguishable. 

Egg. — ^Two-thirds  spherical,  the  base  flattened,  rounded  under. 
About  40  ribs,  narrow,  moderate,  waved,  with  faint  obsolete  cross 
striae;  apex  broadly  recticular,  the  cells  as  broad  as  two  ribs,  quad- 
rangular, then  smaller  cells,  the  micropyle  with  a  circle  of  pyriform 
cells.     Bluish  green;  diameter,  1  mm. 

Stage  L — Head  rounded  bilobed,  held  obliquely,  pale  brown.  Body 
slender,  rapidly  vibrant  looping,  feet  of  joints  7  and  8  very  short. 
Whitish  translucent,  green  in  the  alimentary  canal  l>efore  eating, 
apparently  from  the  green  egg,  which  does  not  turn  red.  Tubercles 
moderate,  black;  shields  concolorous,  the  elliptical  leg  plates  of  joints 
9,  10,  and  13  smoky. 

Stage  IL — Head  elongate,  the  vertex  full,  oblique;  gray  whitish, 
shining,  heavily  black  reticulate,  forming  a  band  on  vertex  of  lobes 
from  occiput  to  above  clypeus;  width,  0.6  mm.  Body  slender, 
elongate,  feet  of  joints  7  and  8  very  short  and  not  used;  slaty  gray, 
greenish  diluted  dorsally,  brownish  laterally;  geminate  dorsal,  sub- 
dorsal, lateral  and  broad  substigmatal  gray  lines,  obscure.  Cervical 
shield  concolorous,  leg  shields  olivaceous.  Tubercles  small,  black, 
setae  moderate,  black;  joint  12  a  little  enlarged  dorsally;  thoracic  feet 
pale. 

Stage  HI, — Head  round,  full,  clypeus  depressed,  blackish,  dotted 
with  white  in  six  lines  on  vertex  and  a  confused  area  over  sides,  a 
whitish  gra}^  bar  each  side  of  clypeus,  clypeus  gray  with  three  erect 
black  marks;  width,  1  nmi.  Body  slender,  anal  feet  long,  divergent, 
those  of  joints  7  and  8  very  short;  joint  12  slightly  humped  dorsally. 
Blackish,  diluted  in  sordid  green  on  joints  5  to  7;  wavy  addorsal, 
straight  subdorsal  and  lateral  lines  whitish;  stigmatal  and  subventral 
lines  similar,  equally  narrow.     Feet  pale,  the  abdominal  ones  gray 
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without,  the  anal  pair  blackish  like  the  body.  Tubercles  modei-ate, 
black;  seta?  black,  fine,  rather  long.  The  greenish,  thickened  part  at 
joints  5-6  is  held  arched. 

Sf(fge  IV, — Head  bilobed,  oblique,  lobes  full  above  clypeus,  sutures 
depressed;  black,  dotted  in  white,  leaving  a  bar  on  lobe  above;  width, 
1.7  mm.  Bo<ly  slender,  tapering  behind,  joints  6  and  6  enlarged,  an 
elevation  on  joint  5  posteriorly  and  a  higher  one  on  joint  12,  bearing 
the  conical  tuber(»lo  ii;  feet  of  joints  7  and  8  not  used,  short.  Black, 
green  diluted  on  joints  5  and  (5.  Doi'sal,  subdorsal,  lateral  stigmatal 
narrow  wavy  broken  white  lines;  thoracic  feet  pale;  tubercles  small, 
with  setae  black. 

Statje  V. — Head  round,  bilobed,  erect,  free,  violaceous  white,  densely 
reticulate  in  black,  clypeus  streaked  vertically,  antennae  pink;  width, 
2.6  mm.  Body  slender,  looped  up  at  joints  5-6,  tubercles  ii  on  joint 
12  forming  a  pair  of  cones;  anal  feet  long,  spreading;  feet  of  joints  7 
and  8  short  and  pale.  Incisures  of  joints  4-5  and  5-6  conspicuously 
green,  else  bark  gi*ay;  dorsal  line  geminate,  waved,  white;  subdorsal 
nari'ow  white,  black  edged  above;  lateral  and  stigmatal  lines  narrow,, 
white,  similar.  Thoracic  feet  luteous,  ringed  in  black;  abdominal 
ones  gray-lined  with  luteous  plates  except  the  anal  pair.  Tubercles 
white  with  black  hair  dots,  i  and  ii  of  joint  5  conspicuous;  a  bright 
dilution  on  the  side  of  joint  8. 

Sfa(/e  VL — Head  round,  prominent,  higher  and  wider  than  joint  2, 
oblique,  clypeal  sutures  depressed,  reddish-brown  bark  color,  freckled 
with  little  white  spots  which  are  aggregated  in  large  groups  leaving 
a  line  of  the  ground  color  from  clypeus  over  tubercles  i  and  ii;  anten- 
na white,  striped  with  pink  without;  labrum  whitish  with  reddish 
marks:  width,  3.7  mm.  Body  rather  slender,  joint  5  enlarged  dorsally 
and  humped  a  little,  joint  12  more  sharply  but  less  enlarged  with  high 
cones  tearing  setae  ii;  feet  of  joints  7  and  8  shorter  than  the  others 
but  alike  in  color.  Bark  brown,  tubercle  ii  of  joint  5  white  in  a  black 
spot,  the  cones  ii  of  joint  12  dark  red.  Dorsal  line  white,  geminate, 
waved,  filled  with  white  reticulations;  subdorsal,  lateral,  substigmatal 
and  subventral  lines  single,  waved,  dotted  on  a  greenish  ground,  the 
greenish  showing  as  a  dilution  about  the  hump  on  joint  5;  a  large 
misty  white  shade  over  joint  8;  sides  of  joint  12  and  all  of  13  a  little 
lightened.  No  shields;  tubercles  white  marked;  feet  pale,  the  abdom- 
inal ones  dull  red  within  with  white  tubercles,  the  anal  pair  black 
lined;  sota?  fine,  pale. 

The  larvae  fed  on  birch.     They  entered  the  ground  to  pupate. 

EPIZEUXIS  AMULA  Huber. 

No  specimens;  one  from  Mr.  Cockle's  collection,  August  2,  1902,  is 
nearest  this  species,  but  differs  in  several  characters.  It  is,  however, 
in  teo  poor  condition  to  be  made  the  type  of  a  new  name. 
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ZANCLOGNATHA  OCHREIPENNIS  Grote. 

No  specimens;  one  in  Mr.  Cockle's  collection. 

BLEPTINA  CARADRINALIS  Guenie. 

Fifty-six  specimens,  June  13,  16,  19,  20,  30,  July  2,  4,  August  5,  7. 
Eggs  were  obtained  from  captive  females  but  the  larvie  hibernated  be- 
fore reaching  maturity.     They  fed  on  dead  dry  leaves. 

Egg, — Conoidal  with  flattened  base,  perfectly  smooth,  scarcely  even 
shagreened,  shining  pale  yellow;  diameter,  0.6  mm. 

Stage  L — Head  rounded,  bilobed,  black,  mouth  brown,  antennaj  col- 
orless; width,  0.25  mm.  Cervical  shield  bisected,  with  anal  plate  black. 
Feet  of  joints  7  and  8  short,  the  body  normal,  joint  12  a  little  enlarged. 
Colorless,  translucent,  tubercles  large,  black,  angular;  seta3  with  swollen 
tips,  clear,  the  shaft  subspinulose,  dusky. 

Stage  IL — Head  rounded,  bilobed,  whitish  with  a  vertical  blackish 
streak  above  the  black  ocelli;  width,  0.4  mm.  Body  short,  robust, 
brown,  shaded  on  the  sides  with  vinous,  incisures  paler.  Cervical 
shield  blackish,  broadly  bisected;  an  obscure  dark  dorsal  line;  tuber- 
cles concolorous,  seteB  short,  thick,  capitate,  the  tips  pale  and  con- 
trasted. 

Stage  IIL — Head  sordid,  dull,  a  black  V-mark  over  clypeus  and  dash 
above  eyes;  width,  0.75  mm.  Body  robust,  flattened,  joint  12  enlarged. 
Cervical  shield  quadrate,  blackish  with  a  central  dilution.  Body  sor- 
did smoky  gray,  marked  by  the  white  points  of  the  capitate  seta3;  a 
darker  dorsal  line;  sides  irregularly  diluted  in  pale  in  the  incisures  and 
folds.     Hair  dots  black. 

Stage  TV. — Head  as  before;  width,  1.1  mm.  Body  the  same,  very 
dark,  the  dorsal  line  blackish  with  oblique  subdorsal  bars  from  ante- 
rior addorsal  to  posterior  lateral,  indistinct.     Seta3  with  white  heads. 

Stage  Y, — Head  rounded,  dull  dark  brown,  a  light  band  each  side  of 
clypeus;  width,  1.8  mm.  Body  robust,  flattened,  blackish  brown, 
thickly  dotted  with  lighter,  darker  laterally.  A  pale  stigmatal  line  of 
the  color  of  the  dots,  broken,  diffuse,  obscure.  Sette  short,  thick, 
swollen  capitate,  pale,  contrasted  on  the  dark  ground;  iv  at  the  center 
of  the  spimcle,  v  and  vi  nearly  in  line  on  the  subventral  fold. 

The  last  stage,  apparently,  remains  to  be  described. 

PALTHIS  ANGULALIS  Hiibncr. 

Two  specimens,  June  10,  15.  An  (^gg  was  obtained  from  one  of  the 
captured  specimens,  but  the  larva  which  hatched  from  it  was  acciden- 
tally lost. 

Egg. — Rounded  hemispherical,  translucent  whitish;  about  40  low 
ribs  not  sharper  than  the  hollows,  covered  by  an  uniform  hexagonal 
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reticulation  of  slightly  raised  lines,  one  junction  at  the  summit  of  a 
rib,  the  next  in  the  base  of  a  hollow.  Apex  confusedly  reticulate. 
Some  irregular  red  spottings;  diameter,  0.8  mm. 

Stof/e  J, — Head  rounded,  bilobed,  brown-black  on  vertex,  pale 
below,  shining.  Body  moderate,  joint  12  a  little  enlarged,  feet  normal, 
equal;  translucent  brown,  the  small  tubercles  and  shields  blackish 
brown,  including  the  cervical  shield,  leg  plates,  and  anal  plate.  Seta? 
modei-ate,  pointed,  dark;  thoracic  feet  black. 

HYPENA  HUMULI  Harris. 

Sixteen  specimens.  May  30,  31,  June  2,  11  (bred),  12  (bred),  13, 
August  3,  Sandon  (G.  C.  Bobbins)  and  one  from  Mr.  Cockle's  collec- 
tion.    Eggs  w  ere  obtained  and  the  larva?  fed  on  nettle. 

^gg. — Flattened  like  one-third  of  a  sphere,  the  base  rounded,  very 
flattened  ellipsoidal;  about  32  ribs,  sharp,  linear,  high,  fluted-waved, 
diminishing  toward  the  micropyle  which  is  marked  by  a  cluster  of 
elliptical  cells;  cross-striae  distinct  but  scarcely  raised,  arcuated  down- 
ward in  the  deep  grooves,  forming  rectangular  cells  about  twice  as 
wide  as  high.  Color  whitish,  translucent,  beaded  by  the  ribs  which 
look  wide  under  a  low  power;  later  with  irregular  brown  specks; 
diameter,  0.5  mm.;  height,  0.3  mm. 

Stage  /. — Head  large,  rounded,  bilobed,  colorless,  eye  black,  mouth 
brown;  body  slender,  submoniliform,  semilooping,  feet  on  joints  9, 
10  and  13.  Colorless,  transparent,  unmarked,  tubercles  invisible, 
seta3  pale. 

/Stage  IL — Head  high,  narrowed  to  mouth,  bilobed,  free,  transparent 
colorless,  black  spots  on  the  tubercles,  e^^e  black,  mouth  brown. 
Body  slender,  semilooping,  no  feet  on  joint  7;  transparent,  food  green, 
shields  concolorous;  tubercles  small,  black. 

Stage  IIL — Head  pale  whitish  with  black  tubercles;  width  0.6  mm. 
No  feet  on  joint  7,  the  anal  pair  extended  backward.  Body  transpaixint 
green,  tubercles  black,  a  distinct  white  subdorsal  line. 

Stage  IV, — Head  green  with  black  tubercles;  width,  1.3  mm. 
Body  slender,  elongate,  no  feet  on  joint  7,  those  of  joint  8  small; 
transparent  green  with  distinct  white  subdorsal  stripe;  tubercles 
moderate,  concolorous,  with  black  hair  dots;  set®  black,  stiff. 

Stage  V. — Head  green  with  many  grayish  black  flecks  over  vertex; 
width,  1.9  mm.  Body  semilooping,  no  feet  on  joint  7,  those  of  8  to 
10  equal.  Dorsum  olivaceous  green,  subventer  and  venter  clearer 
green;  dorsal  vessel  dark,  whitish  edged;  subdorsal  line  bright  white, 
narrow.  Tubercles  pale,  sordid,  hair  dots  black.  Hair  rather  long, 
dark;  feet  all  green;  spiracles  black  ringed. 

Apparently  finished  in  five  stages,  though  it  seems  possible  that 
stage  iv  was  missed. 
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HYPENA  CALIFORNICA  Bchr. 

Three  specimens,  June  1,  3,  10,  and  one  from  Mr.  Cockle's  collec- 
tion, October  20,  1902. 

Family  NYCTEOLID^]. 

NYCTEOLA  REVAYANA  ScopoH. 

Four  specimens  of  this  cosmopolitan  species,  August  3,  4,  7,  16. 
The  larvae  were  common  on  the  balsam  poplar,  webbing  up  the  young 
leaves  in  their  well-known,  characteristic  manner. 

Family  PERICOPID^. 

GNOPH-ffiiLA  LATIPENNIS  Boisduval. 

One  specimen,  August  7,  of  the  form  found  in  Washington  and  the 
mountains  of  California  with  the  yellow  markings  reduced. 

FamUy  NOTODONTIDyE. 

MELALOPHA  APICALIS  Walker. 

No  specimens;  one  in  Mr.  Cockle's  collection. 

MELALOPHA  BRUCEI  Hy.  Edwards. 

No  specimens;  Mr.  Cockle  has  taken  it. 

HYPERiESCHRA  PACIFICA  Bchr. 

No  specimens;  one  in  Mr.  Cockle's  collection.  This  form  differs 
rather  distinctly  from  the  Atlantic  region  stragula  Grote  in  the  gray 
patch  over  cell  and  the  straighter  subterminal  line. 

ODONTOSIA  ELEOANS  Strecker. 

No  specimens;  Mr.  Cockle  has  taken  it.  I  have  described  the  larva 
on  aspen  from  Coloradan  specimens. « 

NOTODONTA  SIMPLARIA  Gracf. 

No  specimens;  a  single  large  female  in  Mr.  Cockle's  collection 
seems  referable  to  this  species. 

PHEOSIA  DIMIDIATA  Herrich-SchaefTer. 

One  specimen,  August  11.  The  moth  was  rg-re  and  the  larvae  were 
not  seen.  The  form  agrees  with  Californian  specimens  and  is  not  like 
the  Pacific  coast  iovxn  portlandta  Hy.  Edwards. 

«Proc.  U.  8.  Nat.  Mus.,  XXV,  1902,  p.  393. 
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NADATA  GIBBOSA  Smith  and  Abbot. 

One  specimen,  June  2.  The  form  is  normal,  like  specimens  from 
the  Atlantic  coast,  not  like  the  peculiar  red  or  pale  yellow  forms  that 
occur  in  certain  places.  The  yellow  marking  in  the  coll  of  fore  wing 
is  well  contrasted. 

SCHIZURA  IPOMCBA  Doubleday. 

One  specimen,  July  4.  Of  the  normal  form  without  any  black 
shadings.  The  species  occurs  throughout  North  America,  except  pos- 
sibly in  the  Southwest.     The  well-known  larva  was  not  seen  at  Kaslo. 

SCHIZURA  CONCINNA  Smith  and  Abbot. 

No  specimens;  Mr.  Cockle  has  taken  it. 

SCHIZURA  UNICORNIS  Smith  and  Abbot. 

No  specimens;  Mr.  Cockle  has  taken  it. 

SCHIZURA  PERANGULATA  Hy.  Edwards. 

No  specimens;  one  in  Mr.  Cockle's  collection,  without  date.  With- 
out a  series  I  can  not  say  positively  that  this  is  a  local  race,  but  such 
is  probabl}^  the  case.  The  specimen  is  nearest  to  one  which  I  have 
from  Ogden,  Utah,  as  distinguished  from  others  from  Colorado.  It 
has  the  fore  wings  a  bright,  nearly  uniform  gray,  all  the  markings 
obliterate,  except  a  heavy  black  shade  at  base  and  along  basal  two- 
thirds  of  inner  margm.  The  basal  dash  is  present  and  the  reddish 
shade  on  inner  margin  faintly  so.  Hind  wings  pure  white,  scarcely 
soiled  at  anal  angle. 

HARPYIA  SCOLOPENDRINA  Boisduval. 

No  specimen;  Mr.  Cockle  has  some  referable  to  a  form  of  this 
species. 

GLUPHISIA  SEPTENTRIONALIS  Walker. 

One  specimen,  July  25,  and  one  from  Mr.  Cockle's  collection,  July 
2,  1901.  Mr.  Cockle  has  taken  others.  They  are  of  the  form  quin- 
quellnea  Dyar,  which  was  described  from  Portland,  Oregon.  The 
larva  was  not  seen;  it  feeds  on  aspen  and  cottonwood.  These  trees 
occur  everywhere  from  the  cold  woods  of  Maine  to  the  sun-baked 
arroyos  of  Arizona,  and  Gluphima  accompanies  them.  Naturally  the 
adult  varies  much  in  appearance  from  the  dark  forms  of  the  northern 
woods  to  the  pale,  almost  white  ones  of  the  southern  deserts.  The 
North  American  forms  have  been  variously  called  septentrionalls^  clan- 
desfhia^  triUneata^  ridenda^  quinqueUnea^  wrightii^  alhofascia^  ntpta^ 
B,ndfarniosa,  all  described  as  good  species.    They  have  been  gradually 
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united,  till  but  two  so-called  species  are  now  listed.  I  think  there  is 
really  but  one,  with  a  series  of  local  races,  each  adapted  to  its  special 
locality.  I  would  therefore  imite  all  the  names  under  aeptentrionalis 
Walker. 

GLUPHISIA  LINTNERI  Grote,  var.  SEVERA  Hy.  Edwards. 

Two  specimens,  May  (Mr.  Cockle),  May  30.  The  larvae  were  later 
beaten  from  balsam  poplar  by  Mr.  Currie.  A  description  has  been 
published.^  This  form  has  gone  under  the  specific  name  «^^«  Hy. 
Edwards,  but  I  am  convinced,  after  seeing  a  small  series,  including 
several  from  Rossland,  that  the  form  varies  enough  to  cover  all  the 
descriptions — lintneri^  severa^  danhyi^  avi/tnacula^  and  alossonii — and 
that  we  have  but  one  species,  not  two.  The  western  race  {severa)  is 
larger,  broader  winged  and  more  shaggy  looking,  as  well  as  generally 
darker  in  color.     I  would  arrange  the  forms  thus: 

Smaller,  narrower  winged,  lighter  gray linhieri  Grote. 

Median  space  not  darker  than  the  rest  of  wing. 

Yellow  discal  mark  absent var.  lintneri  Grote. 

Yellow  discal  mark  present var.  avimacula  Hudson. 

Median  space  largely  black var.  dossonii  Packard. 

Larger,  broader  winged,  darker  gray race  severa  Hy.  Edwards. 

Median  space  not  darker  than  the  rest  of  wing. 

Yellow  discal  mark  absent var.  dantnp,  Neumogen. 

Yellow  discal  mark  present var.  normalis  Dyar. 

Median  space  largely  black  shaded var.  severa  Hy.  Edwards. 

The  name  nonnalis  above  is  new.  This  is  the  usual  form  in  the 
West,  but  no  one  has  happened  to  name  it. 

Ty^.— Cat.  No.  6990,  U.  S.  National  Museum. 

Family  THYATIRID^. 

HABROSYNE  SCRIPTA  Gossc. 

Fifteen  specimens;  July  14, 15, 19,  24,  25,  27,  30,  August  2,  5,  6,  7. 
These  specimens  agree  exactly  in  markings  with  eastern  scripia^  but 
the  general  color  is  in  all  a  little  darker,  more  grayish,  less  yellowish. 
Thei'e  is  not  enough  difference  for  a  varietal  name,  1  think,  though 
the  character  is  constant.  Grote  named  the  Pacific  Coast  form  cJtat- 
fddii^  but  I  have  a  specimen  from  Vancouver  Island  from  Mr.  Taylor 
and  it  agrees  exactly  with  scrlpta  from  New  York,  not  differing  even 
in  the  tint,  as  the  ^^lo  specimens  do.  Therefore  I  would  make  chat- 
feldii  Grote  a  synonym  of  scinpta  Gosse.  Larva?  were  obtained  from 
eggs  laid  by  a  captive  female.    They  fed  on  thimbleberry. 

Egg. — Elliptical,  rounded,  one  diameter  less;  about  16  narrow 
raised  ribs,  confused  at  the  ends,  joined  by  neat  cross  striae,  forming 
cells  over  twice  as  wide  as  long;  micropyler  end  larger  and  somewhat 

oPackard,  Monog.  Notodont.,  1895,  p.  96.  j 
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flattened.     Pale  yellow,  turning  red;   size,  0.9  by  0.6  by  0.5  mm. 
Laid  singly  on  the  flat  side  on  the  surface  of  the  leaf. 

St^age  /. — Head  rounded,  bilobed,  black.  Body  moderate,  feet 
equal,  joint  12  slightly  enlarged,  segments  annulate.  Colorless,  the 
shields  concolorous;  tubercles  small,  brown,  v  higher  than  iv,  no 
subprimaries;  on  joints  11  and  12  tubercle  ii  is  dorsad  to  i,  though 
not  so  on  joints  5  to  10;  seta?  pointed,  pale. 

Sta^e  If. — Head  bilobed,  white,  with  rows  of  gray  sp)ots  radiating 
from  the  clypeus  and  in  blotches  on  the  sides;  width,  0.7  mm.  Body 
with  joints  3  and  4  slightly  squarely  enlarged,  anal  feet  elevated,  joint 
12  enlarged.  Whitish  over  joints  3  and  4,  dorsum  and  sides  infiltrated 
with  luteous  gray;  subdorsal  region,  dorsum  of  joints  2,  3,  and  12  and 
subventral  region  darker  gray.  Feet  pale,  the  anal  pair  dark. 
Tubercles  small,  dark;  setas  moderate. 

Stage  III, — Head  bilobed,  full,  flat  before,  clypeus  small;  whitish, 
thickly  dotted  with  black  except  streaks  on  faces  of  lobes  and  ocelli; 
width,  1.2  mm.  Joint  3  posteriorly  enlarged,  also  joint  12  doi'sally; 
anal  feet  elevated.  Gray-black,  washed  with  white  dorsally  on  joints 
3  and  4,  from  there  along  the  sides  and  in  oblique  streaks  to  a  geminate 
white  dorsal  line.  Tubercles  small,  dark,  their  bases  a  little  elevated. 
Seta3  pale,  small;  feet  pale,  the  anal  pair  dark. 

Stage  IV, — As  before,  the  dots  on  the  head  brown;  width,  2.2  nmi. 
Body  brown,  velvety,  washed  with  white  as  before,  a  series  of  white 
spots  subventrally.  Feet  very  pale,  white  except  the  anal  pair. 
During  the  stage  the  colors  became  well  contrasted  and  pretty,  velvety 
brown  and  yellowish-white. 

Stage  V, — The  colors  change  entirely  to  brown  like  Pseydothyatira. 
Head  large,  bilobed,  squarish,  clypeus  small;  white,  thickly  dotted 
with  brown  except  in  pale  streaks  in  front  of  lobes,  paraclypeus  smoky 
brown,  clypeus  dull  olivaceous;  width,  3  mm.  Body  moderate,  joints 
3  and  4  a  little  enlarged  dorsall3%  joint  12  enlarged;  dark  brown, 
blackish  shaded,  reticulate;  dorsal  line  narrow,  black  with  dark  oblique 
shades  over  two  segments  to  the  spiracles,  a  lighter  area  along  the 
stigmata,  illy  defined  but  conspicuous;  feet  pale. 

PSEUDOTHYATIRA  CYMATOPHOROIDES  Guenic. 

Twenty-five  specimens;  June  13,  18,  19,  25,  27,  30,  July  2,  15,  17, 
21,  25,  August  1,  6.  They  agree  with  specimens  from  the  Atlantic 
coast  and  Pacific  region.  The  larva?  were  bred  on  thimbleberry  from 
eggs  laid  in  long  strings  on  the  tips  of  the  leaves.  The  life  history 
has  been  previously  dcvScribed  bj^  me." 

«Proc.  Boston  Soc.  Nat.  Hist.,  XXVI,  1895,  p.  400;  in  error  as  Hahrosyne  scripta. 
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PSEUDOTHYATIRA  EXPULTRIX  Grotc. 

Six  specimens;  June  16,  July  2,  14,  19,  25.  They  agree  with  speci- 
mens from  the  Atlantic  States  and  Pacific  coast.  Eggs  were  obtained 
from  a  captive  female,  laid  in  long  strings  on  the  tips  of  the  leaves.  I 
provisionally  regard  this  form  as  a  distinct  species  from  eymatophor- 
aides  Guen^e.  There  are  no  intergrades  in  the  moths.  The  larv8B 
of  exjmltrix  showed  no  white  lateral  spots,  while  those  of  cymatophor- 
aides  did  in  most  cases.  In  a  group  where  the  larvsB  are  so  much 
alike  as  they  are  here,  this  difference  may  be  of  some  value.  Some 
differences  were  observed  between  the  eggs,  but  they  may  be  of  an 
individual  character  rather  than  specific.  Both  sets  of  larvae  had  five 
stages  and  were  indistinguishable  except  as  noted  above.  I  need  not, 
therefore,'  transcribe  my  notes. 

EUTHYATIRA  PUDENS  Gucntc. 

No  specimens;  Mr.  Cockle  has  one  so  named.  The  food  plant, 
Ormxm^  occurs  at  Kaslo,  but  none  of  the  characteristic  larva?  were 
seen  on  it. 

Family  LIPARID^. 

NOTOLOPHUS  ANTIQUA  Linnaeus. 

No  specimens;  Mr.  Cockle  has  the  species,  but  whether  of  the  coast 
form  Txidia  Hy.  Edwards  or  not,  I  can  not  say,  not  having  seen  the 
larva. 

OLENE  PLAGIATA  Walker. 
No  specimens;  one  from  Mr.  Cockle's  collection,  July  18,  1902. 
Family  LASIOCAMPIDJC. 

MALACOSOMA  PLUVIALIS  Dyar. 

Fifty-eight  specimens,  July  13,  14,  15,  16,  17,  18,  25,  30,  August  3 
(Sandon,  Mr.  Currie).  The  moths  and  larva)  agree  with  specimens 
from  the  Pacific  coast.  The  larvae  are  a  little  less  orange  colored, 
some  specimens  having  the  orange  marks  considerably  reduced,  the 
blue  marks  distinct,  suggesting  y>'«^///«  Stretch  of  Colorado,  but  they 
do  not  diverge  suflSciently  from  pluvlalls  for  even  I'acial  distinction. 
The  species  has  recentl}'^  been  called  synonymous  with  californica 
Packard;  but  there  is,  of  course,  no  warrant  for  that.  Californica  is 
a  very  near  relative  oi pluvialis  and  single  specimens  of  the  adult  are 
not  distinguishable,  but  the  larva  differs  in  the  great  reduction  of  all 
its  markings,  both  blue  and  orange,  so  that  it  looks  black.  Further- 
more it  is  an  oak  feeder,  while  pluvialis  is  addicted  to  other  plants. 
This  precludes  considering  the  forms  otherwise  than  as  distinct  species 
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A  number  of  nests  of  the  larvse  were  found  at  different  times  e^riy 
in  spring  on  several  deciduous  trees.  A  fresh  egg  mass  was  noted  on 
a  birch  twig  in  August. 

EPICNAPTERA  AMERICANA  Harris. 

One  example,  June  2,  almost  typical  americana  like  Atlantic  coast 
specimens.  There  is  a  little  obsolescence  of  the  white  markings, 
indicating  the  first  step  toward  the  variety  ferruginea  Packard.  The 
larvae  were  beaten  from  Cearwthns  and  were  of  the  normal  appearance. 

Family  PLATYPTERYGID^. 

DREPANA  ARCUATA  Walker,  var.  SICULIFER  Packard. 

No  specimens;  Mr.  Cockle  has  a  few  in  his  collection.  As  I  recol- 
lect, they  are  similar  to  those  occurring  on  the  coast  which  I  have 
from  Seattle,  Washington  (Kincaid),  Wellington  (Taylor),  and  Port- 
land, Oregon  (Dyar).  In  Bulletin  No.  52  of  tlie  U.  S.  National 
Museum,  I  listed  sicullfer  as  a  distinct  species,  but  I  would  no  longer 
maintain  that.  The  race  is  larger  only.  Both  spring  and  summer 
forms  occur,  differing  as  do  the  eastern  forms  arcuata  Walker  and 
ijenicida  Grote.  A  few  larvse  occurred  on  alder  with  the  appearance 
and  habits  of  the  eastern  race. 

PALCARIA  BILINEATA  Packard. 

No  specimens;  but  Mr.  Co(^kle  has  six  in  his  collection.  They 
probably  do  not  differ  from  a  specimen  that  I  have  from  Wellington 
(Taylor).  It  is  the  same  as  the  Atlantic  coast  form,  being  scarcely' 
larger  even.  Mr.  Cockle  has  both  the  {orms  hifi7ieata  Packard  and 
leviif  Hudson.  His  dates  are:  Spring  form  h'llnedfa,  June  17,  July 
7;  summer  form  levls^  July  31. 

A  few  larvae  occurred  on  birch  with  the  appearance  and  habits  of 
the  Atlantic  coast  form. 

Family  GEOMETRID.E. 

NYCTOBIA  NIQROANGULATA  Strecker. 

One  si)ecimen,  June  2,  in  bad  condition,  and  one  from  Mr.  Cockle's 
collection,  April  3.  I  have  the  species  also  from  Seattle,  Washington 
(T.  Kincaid),  Wellington  (T.  Bryant)  and  Rossland  (W.  R.  Johnson). 
The  Rossland  specimen  was  seriously  misidentified  for  me  by  the  late 
Doctor  Hulst,  who  called  it  Ilydrlomeiie  calif <nmiata  Packard  var.,  so 
that  I  lost  sight  of  the  form  for  several  years.  It  is,  I  think,  only  a 
western  race  of  llmltata  Walker  or  fxircifascia  Walker,  being  larger 
and  darker;  but  I  do  not  wish  to  enter  into  the  question  of  the  specific 
distinctness  of  these  eastern  species  with  my  present  material  and 
without  knowing  any  larvte.  Therefore  I  provisionally  let  nigroangu- 
lata  HiXLiid,  .     r\^n\o 
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TALLEDEGA     MONTANATA    Packard,    var.    MAGNOLIATOIDATA,    new 

variety. 

Nine  specimens,  May  31,  June  8  (Ainsworth),  10,  July  21  (Bear 
Lake,  Mr.  Cockle),  and  one  from  Mr.  Cockle's  collection,  June  9, 
labeled  Enchoria  oscidata  Hulst,  but  erroneously.  It  differs  from  the 
eastern  montanata  in  the  much?  darker  colors,  the  pale  lines  more  con- 
trasted, the  pinkish  tint  of  the  hind  wings  and  the  evident  submargiual 
line.  A  specimen  of  this  form  is  mentioned  by  Doctor  Packard  as  from 
Colorado^  and  said  to  differ  from  eastern  specimens.  It  is,  I  think, 
a  good  geographical  race. 

T^^d.— Cat.  No.  7103,  U.  S.  National  Musetmi. 

TEPHROCLYSTIS  RAVOCOSTALIATA  Packard.' 

Two  specimens,  June  1,  and  one  in  Mr.  Cockle's  collection,  May  4, 
1901. 

TEPHROCLYSTIS  LAQUiEARIA  Herrich-Schaeflfer. 

No  specimens;  one  in  Mr.  Cockle's  collection,  June  1,  1902,  resem- 
bles rather  nearly  the  European  laquvearia.  The  transverse-anterior 
shade  is  more  blackish  than  brown  and  the  costal  shading  just  before 
the  discal  dot  is  blackish  and  pronounced,  while  the  pale  band  beyond 
the  dotted-cuneiform  transverse-posterior  line  forms  a  rather  distinct 
white  blotch  on  the  costa  not  noticeable  in  the  European  form. 

TEPHROCLYSTIS  ABSINTHIATA  Clcrck. 

No  specimens;  one  in  Mr.  Cockle's  collection,  May  27,  1902,  resem- 
bles the  European  ahHintlnata^  but  the  basal  two-thirds  of  the  wing  is 
paler  than  the  terminal  portion,  not  unicolorously  brownish  as  in  the 
European  species.  The  costal  black  dashes  are  well  marked  and  one 
of  them  is  bent,  joining  the  discal  spot.  The  form  stands  midway 
between  ahsintKiata  Clerck  and  enypallidata  Guen^e.  The  latter  has 
the  gi'ound  color  entirely  pale. 

TEPHROCLYSTIS  SATYRATA  Hiibncr. 

Sixteen  specimens,  May  30,  31,  June  3,  7,  11,  13,  20,  22,  25,  July 
4,  27,  June  25,  1901  (Golden,  Colorado),  and  six  from  Mr.  Cockle's 
collection,  May  13,  27, 1902,  June  11  and  July  7, 1901.     The  specimens 

«Mon.  Geom.,  1876,  p.  182. 

^The  following  determinations  in  Tephroclystis  are  made  at  a  disadvantage.  The 
National  Museum  collection  is  unequally  poor  in  this  genus,  and  there  exists  no 
table  for  the  determination  of  the  species.  Ilulsfs  descriptions  are  made  without 
any  comparisons  or  statement  of  salient  characters  and  are  nearly  worthless  in  the 
case  of  these  closely  allied  and  diflScult  forms.  Under  these  circumstances  it  became 
necessary  to  examine  the  Hulst  collection,  now  in  the  charge  of  Dr.  John  B.  Smith 
at  New  Brunswick,  New  Jersey.  I  made  repeated  applications  to  him,  but  he  failed 
to  make  the  collection  accessible  to  me.  ,      ^^^^^T^ 
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are  a  little  larger  than  the  European  form  and  without  any  brown 
tint.  Some  of  my  specimens  from  Norway  are  of  exactly  the  same 
color.  This  may  be  T,  perfmca  Hulst.  It  is  obviously  the  same  as 
the  Alaskan  specimens  named  perfusca  for  me  by  Doctor  Hulst,  but 
Hulst's  type  from  Utah  before  me  is  so  poor  that  I  can  not  tell  what 
it  is  like.     Eggs  obtained  from  a  captive  female  proved  sterile. 

£ffg, — Elliptical,  well  flattened,  rountled,  truncation  and  depression 
distinct,  all  rounded;  uniformly  reticulate  with  waved  reticulations, 
broad,  rounded,  forming  cells  with  five  lobes  but  not  neatly,  not  very 
distinctly,  and  tending  to  run  in  the  long  diameter.  Yellowish  white, 
shining;  size,  0.6  by  0.5  by  0.4  mm. 

TEPHROCLYSTIS  LARICATA  Freycr. 

No  specimens;  one  in  Mr.  Cockle's  collection  comes  near  the  Euro- 
pean lari<xifa.  The  markings  are  more  pronounced  and  contrasted, 
the  outer  pale  band  being  broader  and  less  obscured  b^-  its  centering 
line.     The  discal  dots  on  both  wings  are  well  marked. 

TEPHROCLYSTIS  MULTISTRIGATA  Hulst. 

One  specimen,  April  22  (Mr.  Cockle),  and  one  in  Mr.  Cockle's  col- 
lection. May  7,  agree  in  general  with  a  specimen  from  Calgary,  Alberta, 
communicated  to  me  by  Mr.  George  W.  Taylor.  The  agreement  is 
not  absolute,  but  I  will  not  venture  to  separate  them  on  the  present 
slender  material. 

TEPHROCLYSTIS  NIPHADOPHILATA,  new  species. 

Twenty  specimens,  June  7,  August  10  (Kokanee  Mountain,  on  snow), 
September  8  (Glacier),  9  (Field),  and  two  from  Mr.  C^ocklc's  collectioD, 
August  22,  1901.  Dark  gray,  the  wings  rather  pointed;  a  light  band 
followed  by  black  on  basal  segments  of  abdomen.  Lines  not  con- 
ti*asted,  l)oth  well  angled  subcostally,  the  veins  marked  with  black 
dashes,  especially  the  median  vein  and  those  before  the  transverse  pos- 
terior band.  Subterminal  line  faint,  pale,  not  fonning  a  dot  above 
tornus.  Discal  spot  black.  Hind  wings  gray,  subpellucid,  with  gray 
lines  on  the  inner  margin  and  two  faint  outer  pale  lines  acix)ss  the  wing. 
Expanse,  24  mm. 

Tf/pe,— Cat  No.  7823,  U.  S.  National  Museum. 

TEPHROCLYSTIS  COOTENAIATA,  new  species. 

One  specimen,  June  10,  and  one  in  Mr.  Cockle's  collection,  July  17, 
1901.  Gray,  the  dark  band  on  second  segment  of  abdomen  not  con- 
trasted. Wings  nearly  uniform  gray,  the  lines  nearly  obsolete,  pale; 
discal  spots  large,  black.  Hind  wing  indistinctly  lined,  with  small, 
faint,  discal  dot.     Expanse,  26  mm. 

Type, — Cat.  No.  7825,  U.  S.  National  Museum. 
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TEPHROCLYSTIS  CASLOATA,  new  species. 

One  specimen,  July  15,  and  one  in  Mr.  Cockle's  collection,  July  28, 
11K)1.  Light  gray,  the  dark  band  on  second  segment  of  abdomen  dis- 
tinct, not  deep  black.  Lines  moderately  distinct,  blackish  on  a  gray 
ground,  crenulate  on  the  veins,  emphasized  on  costa.  Discal  spot 
black*  Subterminal  line  white,  crenulate,  forming  a  spot  above  tornus. 
Hind  wing  rather  distinctly  lined,  the  dark  submaculate  mesial  line 
following  a  smoky  black  discal  spot.     Expanse,  23  mm. 

Tyj}e.—(M,  No.  7824,  U.  S.  National  Mut^Riun. 

Eggs  were  obtained  from  my  specimen  and  hatched,  but  the  food 
plant  was  not  discovered. 

Egg. — Elliptical,  narrowed  toward  the  antemicropylar  end,  ends 
rounded,  one  diameter  less,  no  flat  areas.  Reticulations  rounded,  low 
raised  from  a  smooth  surface,  neat,  rather  narrow,  hexagonally  reticu- 
late, waved,  not  strongly  stellate.  Shining  yellowish  white.  Size, 
0.6  by  0.5  by  0.4  mm. 

Stage  L — Head  slightly  bilobed,  pale  luteous,  eye  black.  Body 
moderate,  not  elongate,  segments  about  6  annulate.  White,  immacu- 
late, shields  and  feet  a  shade  darker.  Tubercles  moderate,  blackish, 
hair  dots  elevated;  seta;  rather  long,  with  enlarged  tips. 

TEPHROCLYSTIS  COLUMBIATA,  new  species. 

One  specimen,  May  31,  and  one  in  Mr.  Cockle's  collection,  May  4, 
1902.  Wings  pointed;  band  on  abdomen  black,  distinct,  following  a 
whitish  space.  Wings  gray,  tinged  with  russet  outwardly  mesially; 
lines  black,  the  transverse-posterior  finely  crenulated,  the  points  within, 
scarcely  excurved  over  cell;  discal  spot  narrow,  black.  Subterminal 
line  white,  crenulated,  black  edged  within,  forming  a  spot  above  tor- 
nus; marginal  black  line  forming  cuneiform  spots  between  the  veins. 
Hind  wings  whitish,  with  four  dark  gray  lines  nearly  crossing  the 
wing,  the  first  and  third  not  distinct.     Expanse,  19  mm. 

Type,— C2ii.  No.  7821,  U.  S.  National  Museum. 

TEPHROCYSTIS  BIFASCIATA,  new  species. 

One  specimen,  June  25,  and  one  from  Mr.  Cockle's  collection,  June 
13.  Gray;  abdominal  band  obsolete.  Fore  wing  with  narrow  scales, 
gi*ay,  indefinitely  marked;  a  broad,  nearly  white  band  at  outer  third 
just  beyond  the  large,  ^black  discal  spot;  transverse  posterior  line 
whitish,  geminate,  both  strongly  angled  subcostally,  contrasted  with 
the  pale-gray  ground  color  which  is  without  distinct  black  lines. 
Slight  black  dashes  subapically  before  and  following  the  transverse 
posterior  line.  Subterminal  line  pale,  linear,  subobsolete.  Hind  wing 
pale,  the  outer  two  of  the  dark  lines  nearly  crossing  wing,  the  basal 
two  abbreviated  at  the  margin;  discal  dot  faint.     Expanse,  20  nun. 

Type.— CtLi.  No.  7820,  U.  S.  National  Museum.  ,    r^r^n^lo 
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TEPHROCLYSTI8  SUBFOVEATA,  new  species. 

Three  specimens,  June  1, 5.  Wings  elongate,  rounded.  Hind  wing 
of  male  with  a  large  area  on  upper  side  over  cell  clothed  with  smooth 
appressed  scales,  which  in  certain  lights  are  shining  silky  while  the 
rest  of  the  wing  is  dull.  Obscure  gray;  costal  edge  dotted  in  black. 
Lines  obsolete,  the  transverse-posterior  faintly  paler  gray;  terminal 
area  darker;  discal  spot  black.  Hind  wing  with  the  lines  blackish, 
dotted,  those  below  the  cell  crossing  the  wing.  Terminal  black  dashes 
on  both  wings.  Abdominal  blackish  line  present,  following  a  basal 
light  ashen  space.     Expanse,  18  mm. 

Type.—GdLt.  No.  7822,  U.  S.  National  Museum. 

Egg. — Elliptical,  the  depressed  end  broadened,  narrowing  to  the 
truncate  end;  flattenings  rounded.  Smooth,  except  for  slight  reticu- 
lations composed  of  rather  broad,  slightly  raised  lines  with  parallel 
edges,  irregularly  hexagonal,  a  little  elongate  in  the  long  diameter,  and 
gently  waved.  Pale  yellow,  irridescent  under  85  diameters.  Size  0.6 
by  0.5  by  0.4  mm. 

Stage  I. — Head  squarish  bilobed,  pale  testaceous,  smoky  shaded,  eye 
black,  mouth  brown.  Body  moderate,  flattened,  translucent  testaceus, 
faintly  smoky  shaded.  Tubercles  concolorous,  obscure;  feet  and  set«e 
pale,  normal. 

Stage  III, — Head  bilobed,  whitish;  eye  black;  width  0.6  mm. 
Body  slender,  waxy  whitish,  with  narrow  smoky  black  dorsal  line. 
Segments  finely  annulate;  setae  short,  capitate,  alternately  forward  and 
backward.     Feet  all  brownish  tipped;  no  marks. 

Stage  IV. — Head  bilobed,  whitish,  the  lobes  thicklv  brown  dotted, 
arranged  obscurely  in  two  vertical  bands;  width  1  mm.  Body  rather 
slender,  not  much  elongate,  whitish  or  pale  green,  not  shining,  granu- 
lar shagreened.  A  broad  dorsal  smoky  brown  band  widened  between 
tubercles  i  and  ii;  a  subdorsal  series  of  cuneiform  brown  marks. 
Tubercles  concolorous,  setae  short,  dark,  alternately  directed  forward 
and  backward.     Thoracic  feet  brownish  ringed. 

The  larvae  fed  on  flowei*s  of  Ceanothis.     I  missed  the  second  stage. 

EUCYMATOGE  GRANDIS  Hulst. 

Three  specimens,  July  25,  August  4,  and  three  from  Mr.  Cockle's 
collection,  July  21  (Bear  Lake),  October  16,  1902.  Most  of  the  speci- 
mens have  the  discal  spot  strongly  tinged  with  bright  brown  and  are 
thereby  readily  recognizable.  One  of  Mr.  Cockle's  specimens  (Octo- 
ber 16)  has  a  brown  shade  running  outward  from  the  spot  nearly  to  the 
margin,  resembling  a  very  distinct  form  from  Vancouver  Island,  of 
which  I  have  a  specimen  from  Mr.  George  W.  Taylor 
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EUCYMATOGE  LINARIATA  Fabricius. 

No  specimens;  one  from  Mr.  Cockle's  collection  closely  resembles 
the  European  Imcmata.  The  mesial  dark  band  is  more  excurved  over 
the  cell  and  the  outer  mesial  pale  band  of  hind  wings  is  likewise  more 
bent.  The  specimen  is  a  true  Eucyinaioge^  having  two  accessory  cells 
on  the  fore  wings;  vein  12  separate  from  vein  11,  and  two  pairs  of 
spurs  on  the  hind  tibiae. 

EUCYMATOGE  INTESTINATA  Gucn6e. 

No  specimens;  one  from  Mr.  Cockle's  collection  taken  June  1. 

VENUSIA  CAMBRICA  Curtis. 

Two  specimens,  July  21  (Bear  Lake  Mountain),  26,  and  one  from 
Mr.  Cockle's  collection  July  1. 

VENUSIA  DUODECEMLINEATA  Packard. 

One  specimen,  June  11  (Mr.  Currie),  and  one  from  Mr.  Cockle's  col- 
lection April  28,  1901. 

EUCHCECA  ALBOVITTATA  Gucn^c. 

Six  specimens,  August  9  (South  Fork  Creek),  11  (South  Fork  Creek); 
all  taken  from  horseback,  on  the  trail  to  Kokanee  Mountain,  at  alti- 
tudes higher  than  Kaslo. 

EUCHCECA  CRETACEATA  Packard. 

Fourteen  specimens,  July  22,  29  (Bear  Lake  Mountain),  31,  August 
5,  9  (South  Fork  Creek),  10  (Kokanee  Mountain),  13  (Sandon,  Mr. 
Currie),  Sandon  (G.  C.  Robbins).  A  high-altitude  species,  occurring 
also  at  Kaslo,  but  less  commonly. 

EUCHCECA  ALBIFERA  Walker. 

Seven  specimens,  June  11  (Fletcher's  Ranch),  and  one  from  Mr. 
Cockle's  collection  June  11,  taken  at  the  same  place.  This  seems  to 
be  the  eastern  alblfera^  as  it  lacks  the  blackish  tip  to  the  fore  wing 
which  Vancouver  Island  specimens  have  (var.  hrunndfasciatal^^^^iKvd), 
Still,  the  lines  are  pale  brown  rather  than  ocherous,  as  Doctor  Packard 
describes  the  eastern  form.  It  is  therefore  probable  that  we  have 
here  a  local  race  which  could  be  distinguished  by  name,  but  as  I  have 
no  eastern  specimens  before  me,  I  can  not  judge  of  the  actual  amount 
of  difference. 

EPIRRITA  DILUTATA  Schifrermuller. 
One  specimen,  September  8  (Glacier). 
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CORYPHISTA  MEADII  Packard,  var.  BADIARIA  Heniy  Edwards. 

Five  specimens,  June  13,  July  21,  25,  31,  August  1.  Both  forms 
occurred,  meadii  being  the  usual  one.  The  true  hadiaria  looks  very 
distinct,  and  Mr.  G.  W.  Taylor  has  pointed  out  to  me  that  there 
are  no  intergrades,  yet  1  think  it  is  only  a  varietal  form.  A  tjrpical 
hadiaria  was  bred  from  a  larva  on  barberry.  My  description  of  the 
larva  of  hadiaria^  should  be  applied  to  'nieadii^  as  we  took  no  true 
hadiaria  in  Colorado,  though  one  specimen  is  very  near  it.  The  two 
larvaj  are,  however,  indistinguishable.  I  observed  all  the  stages  in 
the  Kaslo  specimens. 

HYDRIA  UNDULATA  Linnaeus. 

One  specimen,  July  21  (Bear  Lake  Mountain,  Currie  and  Caudell). 
Observations  on  this  larva  should  be  made.  I  have  described  the 
eastern  form,*  but  in  the  West  Prunvs  serotina^  the  food  plant,  does 
not  occur,  nor  have  the  peculiar  nests  of  the  larvte  ever  been  noted,  so 
far  as  I  can  discover. 

EUSTROMA  DESTINATA  Moeschler. 

Sixteen  specimens,  August  11  (South  Fork  Creek,  Mr.  Cockle),  20 
(West  Robson),  September  7  (Glacier),  8  (Glacier),  9  (Field).  None 
taken  at  Kaslo,  though  Mr.  Cockle  has  some  in  his  collection. 

EUSTROMA  POPULATA  Linnaus. 

Two  specimens,  July  21  (Bear  Lake  Mountain),  Sandon  (G.  C.  Rob- 
bins).  They  are  of  the  variety  pacJcardata  Lintner,  agreeing  exactly 
witli  a  specimen  from  Yosemite,  California  (J.  B.  Lembert),  and  less 
ylosely,  but  still  very  nearly,  with  Lintner's  type  before  me.  There 
are  a  number  of  differences  between  this  form  and  the  European  jw>p- 
ulata^  and  I  suspect  ths,^ 2)a4)kardat<i  will  be  found  to  be  a  distinct  spe- 
cies. I  have  specimens  of  the  true  popukUa  from  Clatsop  County, 
Oregon  (H.  Ahlers),  and  Wellington  (T.  Bryant).  Mr.  Cockle  has 
latterly  sent  me  a  true  popiduta  from  his  collection,  taken  August  10 
(South  Fork  Creek). 

EUSTROMA  CBRVINIFASCIA  Walker. 

One  specimen,  August  13  (Sandon,  Mr.  Currie)  and  two  from  Mr. 
Cockle's  collection  August  10  (South  Fork  Creek)  and  August  13, 1902, 
all  three  females.  The  specimens  are  alike  and  agree  well  with  the 
original  colored  figure  of  Walker's  type  which  Doctor  Packard  used  for 
the  figure  in  his  monograph.     They  differ  markedly  from  j}optdataB.nd 

«Life  Histories  of  North  American  Geometridae,  XXXV,  Psyche,  IX,  1902,  p.  396. 
fridem,  VIII,  Psyche,  IX,  1900,  p.  9, 
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fMickardata  in  the  ground  color  being  gray  with  the  broad  median  area 
bright  chestnut  brown.  I  feel  sure  the  species  is  a  perfectly  distinct 
one  and  not  a  variety  of  populata.^ 

EUSTROMA  NUBILATA  Packard. 

Sixty-five  specimens,  May  31,  June  1,  4,  10,  11,  15,  20,  23,  24,  30, 
July  15,  18,  21  (Bear  Lake  Mountain),  23,  29  (Bear  L^ike  Mountain), 
29,  30,  August  1,  4,  5,  6,  7, 9  (South  Fork  Creek),  10  (Kokanee  Moim- 
tain),ll  (South  Fork  Creek),  15,  21  (Revelstoke),22  (Revelstoke),  San- 
don  (G.  C.  Robbins).  Probably  double  brooded,  the  broods  overlapping. 
The  moths  are  rather  variable,  especially  in  the  width  of  the  pale  trans- 
verse-anterior band  of  the  f  orewings.  One  specimen  is  distinctly  aber- 
rant, the  band  being  wide  and  pale,  while  the  outward  projection  of  the 
dark  median  space  is  represented  only  by  two  short  teeth  and  there  is  a 
pale  shade  about  the  discal  dot.  The  larvsB  were  obtained  from  eggs 
laid  by  a  captive  female  and  bred  on  Epilohium.  The  description  will 
appear  in  my  Life  Histories  of  North  American  Geometridse,  LIII, 
in  Psyche. 

NEOLEXIA  XYLINA  Hulst. 

Twenty-three  specimens,  July  27,  29,  31,  August  3,  4,  5,  6,  13,  15, 
18,  September  8  (Glacier),  9  (Field).  A  constant  and  characteristic 
species.     The  laiTa  was  not  found, 

RHEUMAPTBRA  HASTATA  Linnseus. 

Twenty-seven  specimens;  May  29,  June  2,  8  (Ainsworth),  18  (Kaslo 
Creek,  Mr.  Caudell),  July  21  (Bear  Lake  Mountain),  July  (near 
McGuigan),  29  (Bear  Lake  Mountain),  August  9  (South  Fork  Creek), 
11  (South  Fork  Creek).  Many  more  could  have  been  taken,  as  the 
species  was  very  common  at  high  altitudes. 

RHEUMAPTERA  SOCIATA  Borkhausen. 

Seven  specimens;  June  18  (Kaslo  Creek,  Mr.  Caudell),  22,  23;  July 
21  (Bear  Lake,  Mr.  Cockle),  25,  August  1  (South  Fork  Creek)  andone 
from  Mr.  Cockle's  collection,  June  11.  Agrees  well  with  European 
specimens.  I  have  the  species  also  from  Oregon  (Koebele),  Seattle, 
Washington  (T.  Kincaid),  Vancouver  (R.  V.  Harvej^)  and  Wellington 
(T.  Bryant). 

RHEUMAPTERA  LUCTUATA  Schiffcrmullcr. 

Three  specimens,  August  7,  9  (South  Fork  Creek),  11  (South  Fork 
Creek,  Mr.  Cockle),  all  with  black  hind  wings  (var.  obductata  MOsch- 
ler).  lam  clearly  of  the  opinion  that  there  are  too  many  varietal  names 
recognized  of  this  species.     Hulst  gives  Jcodiahata^  obductata^  and  con- 

«See  Bulletin  No.  52,  U.  S.  National  Museum,  1903,  p.  277. 
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cordata.  I  would  make  concordata  synonymous  with  obdvctatu  and 
kodiakata  with  luctuata.  In  Staudinger  and  Rebel's  catalogue  the 
species  is  called  higvhrata  Staudinger,  the  name  luctuata  being  used 
for  a  different  form  {hastvlata  Hubner).  This  depends  upon  the 
interpretation  of  Denis  and  Schiffennuller's  work,  Staudinger  and 
Rebel  regarding  the  name  lugvbrata  of  SchiffermuUer  as  a  nomen  nudum 
and  recognizing  the  next  use  of  it  by  Hubner  (1786),  which  was  in  a 
different  sense.  Hulst,  in  Bulletin  No.  52  of  the  U.  S.  National 
Museum,  regarded  ScbiffermuUer's  name  as  valid.  Which  is  correct 
1  am  not  prepared  to  say,  as  I  have  not  Schiffermuller's  work  before 
me;  but  in  any  case  lugubrata  can  not  stand,  as  MOschler's  name 
obductata  has  ten  years  priority. 

RHEUMAPTERA  GEORGII  Hulst. 

No  specimens;  one  from  Mr.  Cockle's  collection  without  date.  The 
species  flies  in  August  and  September  and  probably  had  not  begun  to 
appear  at  the  time  I  left  Kaslo.     I  took  it  in  September  at  Victoria. 

MESOLEUCA  RUFICILIATA  Gucnfcc. 

Ten  specimens,  May  31,  June  4,  7,  8  (Ainsworth),  19,  July  15, 
August  9  (South  Fork  Creek).  The  dates  indicate  two  broods.  Eggs 
were  obtained  from  a  captive  female  but  proved  infertile. 

Egg, — Elliptical,  rather  thick,  flattened  above  and  below  in  a  small 
area,  depression  distinct,  truncation  distinct  but  rounded.  Very  finely 
pitted  shagreened,  the  cell  areas  showing  by  slightly  raised  broad, 
indistinct  reticulations,  evenly  pitted  all  over,  one  cell  area  containing 
about  12  pits.     Pale  green;  size,  0.8  by  0.6  by  0.5  mm. 

MESOLEUCA  GRATULATA  Walker. 

Three  specimens,  May  29,  and  one  from  Mr.  Cockle's  collection, 
April  15,  1901.  I  have  described  the  larva  in  Life  Histories  of 
North  American  Geometridse,  XLIV.^ 

MESOLEUCA  C^SIATA  SchifTermuUer. 

Twenty-eight  specimens,  June  13,  August  6,  21  (Revelstoke),  Sep- 
tember 8  (Glacier),  9  (Field),  10  (Banff,  Alberta).  The  dates  indicate 
two  broods.  This  is  a  high  altitude  species,  only  three  specimens  being 
taken  at  Kaslo. 

MESOLEUCA  LACUSTRATA  Gueii6e. 

Two  specimens,  June  10  (Mr.  Cockle),  11  (Fletcher's  ranch).  Eggs 
were  obtained  from  a  captive  female  and  hatched,  but  no  suitable  food 
plant  could  be  found,  the  larvce  refusing  everything  offered  them. 


aPeyche,  X,  1904,  p.  191. 
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Egg. — Elliptical,  flattened,  depression  and  truncation  well  marked, 
rounded,  normal;  reticulations  stellate-waved,  irregular,  of  various 
sizes,  moderately  raised,  distinct,  but  the  cell  areas  very  shallow. 
Surface  finely  punctate  shagreened  all  over.  Pale  yellow,  turning 
reddish;  size,  0.8  by  0.6  by  0.4  mm. 

Stage  I. — Head  rounded,  bilobed,  pale  brown,  shining,  with  two 
rows  of  purplish  spots  on  each  lobe,  setse  rather  long.  Body  moderate, 
rather  slowly  looping,  pale  whitish  with  longitudinal  brown  bands 
about  as  wide  as  the  spaces,  dorsal,  subdorsal  and  lateral  approximate, 
subventral  and  ventral.  Feet  pale;  tubercles  small,  brown;  setee 
short,  dark,  glandular  tipped. 

MESOLEUCA  TRUNCATA  Hufoagel. 

Thirty-four  specimens,  June  14,  23,  July  17,  29  (Bear  Lake),  August 
6,  7,  9  (South  Fork  Creek),  18,  21  (Kevelstoke),  22  (Revelstoke), 
8  (Glacier),  9  (Field).  Sandon  (G.  C.  Robbins).  The  series  shows  the 
usual  amount  of  variation,  but  none  of  the  extreme  forms  are  present. 
The  species  much  resembles  Mesoleuca  hersiliata  Guen^e.  One  speci- 
men was  bred  by  Mr.  Cockle,  but  I  have  not  his  notes  on  the  larva. 

MESOLEUCA  HERSILIATA  Guen^e. 

Fifteen  specimens,  mostly  bred  from  larva;  on  currant,  June  16, 18, 
21,  29,  July  4,  14,  21  (Bear  Lake),  29  (Bear  Lake  Mountain)  and  one 
from  Mr.  Cockle's  collection.  The  variation  is  marked.  Most  of  the 
specimens  are  dark,  though  a  few  are  very  light,  as  light  as  any  that 
1  have  from  Placer  County,  California  (Koebele),  Victoria  (Hanham). 
1  suspect  that  a  light  specimen  of  this  formed  Hulst's  type  of  ethela 
and  Mr.  G.  W.  Taylor  has  j'ecently  sent  me  a  specimen  so  marked. 
If  so,  that  name  may  be  used  for  the  western  race  of  hersiliata  which 
certainly  differs  markedly  in  appearance  from  eastern  specimens.  The 
light  red  bands  (which  induced  Walker's  synonymic  nsLtneJlammifera) 
ai"e  never  present,  being  replaced  by  rusty  brown  or  cream  color;  the 
transverse  anterior  band  is  narrower,  usually  more  dentate  and  directed 
obliquely  outward  from  costa  to  inner  margin  instead  of  inward.  All 
my  British  Columbian  and  nearly  all  the  Californian  specimens  show 
these  characters,  but  the  Coloradan  ones  are  intermediate,  some  show- 
ing the  narrow  oblique  bands,  others  the  erect  broader  ones,  but  they 
agree  with  the  Pacific  coast  specimens  in  color. 

Larva. — Head  rounded,  slightly  bilobed,  roughly  shagreened,  pale 
luteous  green,  the  setae  small  and  white;  width,  1.5  mm.  Body 
moderately  slender,  the  skin  densely  clothed  with  minute  secondary 
spines  and  roughened  by  the  slightly  elevated,  small,  white  tubercles; 
green,  the  dorsal  vessel  darker,  a  distinct  white  subdorsal  line  from 
joint  2  to  13  and  trace  of  a  lateral  one;  a  similar  but  broken  medio- 
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ventral  line.  Ventral  tubercles  white  like  the  dorsal  ones;  setae 
coarse,  white,  not  long;  all  feet  green,  the  abdominal  ones  normal  on 
joints  10  and  13. 

Cocoon  a  net  of  yellowish  silk  among  the  leaves.  Pupa  green  with 
a  white  dorsal  stripe. 

Food  plant,  currant  (Iiihe.s  sanguineum), 

MESOLBUCA  ALBOLINEATA  Packard. 

Five  specimens,  June  3,  6,  11,  July  21  (Bear  Lake,  Mr.  Cockle), . 
August  6,  and  one  from.  Mr.  Cockle's  collection,  July  18,  1902.     Eggs 
from  a  captive  female  proved  infertile. 

J^gr/. — Elliptical,  rounded,  one  diameter  less,  scarcely  any  depres- 
sion, truncation  roimded;  densely  finely  reticulate,  the  reticulations 
elongate  in  the  long  diameter,  hexagonal,  normall}^  alternating,  rather 
low,  broad,  and  rounded,  the  surface  all  over  slightly  shagreened. 
Pale  yellow;  size,  0.8  by  0.6  by  0.5  mm. 

MESOLEUCA  VASALIATA  Gucnic. 

Seven  specimens.  May  31,  June  2,  5,  6,  7,  8.  The  larvae  were  bred 
on  thimbleberry.  I  will  describe  them  in  Life  Histories  of  North 
American  Geometrlda?,  LVIII. 

MESOLEUCA  SIMULATA  HUbner,  var.  OTISI,  new  variety. 

Eleven  specimens,  all  females,  September  8  (Glacier),  9  (Field). 
The  specimens  are  stone  gray  throughout  without  any  of  the  brown 
tint  seen  in  examples  from  the  Alps  of  Europe,  but  all  the  lines  and 
markings  are  exactly  alike.  The  species  has  not  been  hitherto 
recorded  in  America.  The  American  form  is  named  for  my  son,  Otis 
P.  Dyar,  who  assisted  me  in  collecting  the  specimens.  The  form 
resembles  Ilydrmmetie  contraetata  Packard,  as  Mr.  G.  W.  Taylor 
pointed  out  to  me,  but  it  lacks  the  distinct  thoracic  tuft  of  that  form 
and  is  without  its  warm  brown  tint. 

Type.—Q\^X..  No.  7105,  U.  S.  National  Museum. 

HYDRIOMENE  SORDIDATA  Fabricius. 

Two  hundred  and  fifty-nine  specimens,  July  15,  21,  24,  26,  27,  31," 
August  11  (South  Fork  Creek),  12,  13,  17,  September  9  (Field),  San- 
don  (G.  C.  Robbins).  Very  variable  in  the  markings,  but  constant 
in  color,  all  examples  being  shades  of  brown,  greenish  gray,  and 
black,  none  of  the  light  forms  appearing.  All  the  specimens  are 
rather  large.  The  larva  was  not  obtained.  Living  females  were 
repeatcdlj^  confined  in  jars,  but  all  refused  to  deposit  eggs. 


Digitized  by  VjOOQIC 


NO.  1376.        LEPIDOPTERA  OF  THE  KOOTENAI  DISTRICT— DYAR.         899 


HYDRIOMENE  AUTUMNALIS  Stromeycr. 

One  specimen,  July  2  and  one  from  Mr.  Cockle's  collection,  July  10 
(A  ins  worth).  The  sj)ecimens  are  distinctly  smaller  than  sordidata 
Fabricius. 

HYDRIOMENE  T^NIATA  Stephens. 

Five  specimens,  July  29  (Bear  Lake),  August  9  (South  Fork  Oeek), 
.  ix  (South  Fork  Creek),  much  worn,  but  apparently  agreeing  with 
Walker's  hasaliata^  which  stands  as  a  synonym  of  tceniata  in  our  list. 
I  have  one  specimen  of  European  tseftxiata  and  I  should  hardly  think  it 
conspecific  with  my  Kaslo  specimens.  Hence  this  synonymy  appears 
doubtful  tx)  me,  but  I  can  make  no  positive  statement  with  the  present 
scanty  material. 

HYDRIOMENE  EXCURVATA  Grote. 

Three  hundred  and  fifteen  specimens,  June  26,  July  2, 4, 11, 19,  24, 

30,  31,  August  3,  4,  5,  6,  11  (South  Fork  Creek),  12,  13,  15,  17.  This 
was  the  commonest  species  of  Geometridce  in  Kaslo.  It  is  the  Ct^a- 
iodalia  gueaeata  of  Packard's  monograph.  The  larvaj  hibernate  at 
various  stages  and  produce  a  single  brood  of  moths.  I  have  described 
them  in  Life  Histories  of  North  American  Geometridae,  XLVII.^ 

HYDRIOMENE  MULTIFERATA  Walker. 

Six  specimens,  May  31,  June  4,  7,  8.  The  larva  has  been  descril>ed 
by  me  in  Life  Histories  of  North  American  Geometridai,  XLVL* 

HYDRIOMENE  MAGNOLIATA  Guen^e. 

Thirty-five  specimens,  May  31,  June  1,  3,  7,  10,  11,  10,  18  (Kaslo 
Creek,  Mr.  Caudell),  23,  25,  July  13,  14,  15,  18,  29  (Bear  Lake),  30, 

31,  August  1,  2,  4,  5,  6,  7,  11  (South  Fork  Creek).  The  dates  indicate 
two  broods.  The  larva  has  been  described  by  me  in  Life  Histories 
of  North  American  Geometrida?,  XLV,^  where  I  show  that  the 
species  is  referable  to  Ilydriainefie  instead  of  Ccemcalpe  and  that 
Hulst's  j)emotata  is  a  synonym. 

TRIPHOSA  PROGRESSATA  Walker. 

No  specimens;  one  in  Mr.  Cockle's  collection,  October  20.  I  should 
have  probably  taken  the  species  myself  if  I  had  remained  later  in  the 
season. 

GYPSOCHROA  DESIGNATA  Hufnagel. 

No  specimens;  one  in  Mr.  Cockle^s  collection,  June  4. 


« Psyche,  X,  1904,  p.  194.  ^'Idein,  X,  1904,  p.  193.  ^Idem,  X,  1904,  p.  191. 
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TRICHOCHLAMYS  LACTEATA  Packard. 

No  specimens;  one  in  Mr.  Cockle's  collection,  Au^st  8  (South  Fork 
Creek),  a  little  smaller  and  more  shaded  with  brown  than  specimens 
from  Wellington,  Oregon,  and  California. 

PETROPHORA  ABRASARIA  Herrich-Schaeffer. 

Twenty-two  specimens,  June  23,  25,  26,  30,  July  2,  10,  11  (Ains- 
worth),  18,  19,  21  (Bear  Lake),  23,  August  4,  9  (South  Fork  Creek), 
11  (South  Fork  Creek),  and  one  from  Mr.  Cockle's  collection,  July  10 
(Ainsworth).  Eggs  were  obtained  from  captive  females,  but  the  larvse 
could  not  be  carried  beyond  the  second  stage  on  account  of  their 
propensity  to  hibernate. 

£gg. — Elliptical,  compressed,  one  end  very  strongly  depressed, 
wedge-shaped  from  side  view,  ends  rounded,  the  large  one  scarcely 
flattened.  Cell  areas  depressed,  flat-bottomed,  the  reticulations  low, 
raised,  corrugated,  or  wrinkled  transversely,  pentagonal  to  hexagonal. 
Pale  yellow;  size,  0.8  by  0.6  by  0.5  mm. 

Stage  /. — Head  rounded,  brown  black,  scarcely  bilobed,  darker  on 
the  sides;  width,  0.3  mm.  Body  short  and  stout,  the  segments  wrinkly 
annulate,  feet  normal,  moderate.  Yellowish  white,  with  lines  of  fine 
blackish  dots  along  the  sides,  indefinite  yet  distinct  subdorsal,  lateral 
and  subventral  rows.  (Jervical  shield,  anal  leg  shields  and  thoracic 
feet  smoky.  Tubercles  minute;  setse  short,  bladder-shaped;  skin 
minutely  granular,  the  dots  of  the  illy -defined  dark  bands  underlying 
the  granules. 

/Stage  11. — Head  rounded,  dark  brown,  darker  on  the  sides;  width, 
0.55  mm.  Body  moderate,  somewhat  flattened,  dorsum  pale  brown, 
with  dorsal  and  suMorsal  darker  lines.  Sides  dark  brown;  subventral 
region  broadly  pale,  like  the  dorsum;  venter  also  pale,  with  faint 
darker  lines,  subventral  and  medioventra^  Tubercles  and  setae  obscure; 
no  sliields. 

PETROPHORA  CONVALLARIA  Gucn^c. 

Twenty  specimens,  June  8,  9,  16,  19,  22,  July  4,  30,  September  5 
(Victoria),  Sandon  (G.  C.  Bobbins).  After  carefully  studying  Guen&'s 
description  with  Mr.  G.  W.  Taylor,  I  am  satisfied  that  we  have  cor- 
rectly identified  this  species.  Hulst's  nefnorell^  from  Alaska  is  scarcely 
more  than  a  color  variety  of  this,  and  both  will  be  found  to  unite  with 
the  European  vmiiitata  Hubner.  1  shall  describe  the  larva  in  Life 
Histories  of  North  American  Geometridse,  LXI. 

PETROPHORA  DEFENSARIA  Guen^e. 

Four  specimens,  June  4,  August  21  (Revelstoke),  25  (Victoria),  26 
(Victoria),  and  one  from  Mr.  Cockle's  collection,  August  14,  1901. 
This  is  very  closely  allied  to  munitMa  {=c(mvaU<iria=netfu>rella\  but 
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distinct,  I  think.  The  larva  was  not  obtained.  Mr.  Taylor  has  pointed 
out  to  me,  and  the  experience  of  other  resident  collectors  in  British 
Columbia  corroborates  him,  that  in  1902  and  previously  (hfensaria 
-was  the  common  species,  while  canvallarla  was  rare,  while  in  1903  the 
conditions  were  reversed.  This  is  in  agreement  with  my  captures  and 
appears  to  me  to  further  indicate  the  distinctness  of  the  two  species. 

PETROPHORA  FERRUGATA  Clerck. 

Two  specimens,  June  24  (Mr.  Cockle),  August  22  (Revelstoke),  and 
two  from  Mr.  Cockle's  collection,  July  31,  1901,  August  23,  1902,  the 
latter  a  female  apparently  agreeing  with  Hulst's  horealin, 

COSYMBIA  LUMENARIA  Hiibner. 

Seven  specimens,  June  16,  18,  25,  July  2.  They  are  mostly  large, 
and  of  a  dark,  even  stone  gray,  the  lines  nearly  lost.  My  Eastern 
specimens,  and  others  from  Corvallis,  Oregon,  and  Wellington,  while 
variable,  are  all  much  lighter,  some  nearly  white,  with  distinct  mark- 
ings. One  of  the  Kaslo  specimens,  however,  is  nearly  normal,  thus 
dispelling  the  idea  of  a  local  race.  Eggs  were  obtained  from  a  captive 
female,  but  I  was  unable  to  find  the  food  plant. 

Egg. — Elliptical,  strongly  flattened,  compressed,  one  end  smaller 
and  depressed,  both  rounded;  reticulations  uniform,  rounded  and 
bix)ad,  elongate  hexagonal,  low  rounded  bars,  the  areas  between  nearly 
flat,  granular  shagreened.     Pale  yellow;  hize,  0.9  by  0.5  by  0.3  mm. 

Stage  L — Head  rounded,  full,  pale  brown,  slightly  darker  mottled 
over  the  sides,  a  dark  band  on  the  median  suture,  edged  with  lighter. 
Body  moderate,  not  elongate,  feet  normal;  pale  brown,  a  broad  dark- 
brown  dorsal  band,  a  similar  less  distinct  ventral  one,  diluted  on  the 
posterior  rims  of  the  segments.  Feet  pale;  segments  irregularly 
annulate;  tubercles  minute,  brown;  setae  moderate,  fine,  minutely 
enlarged  at  tip. 

XYSTROTA  HEPATICARIA  Gucnie. 

No  specimens;  one  from  Mr.  Cockle's  collection,  June  1  (Ains- 
worth). 

LEPTOMERIS  QUINQUELINEARIA  Packard. 

Nineteen  specimens,  June  15,  18,  23,  24,  25,  July  1,  2,  4,  6,  17,  21 
(Bear  Lake,  Mr.  Cockle)  and  one  from  Mr.  Cockle's  collection,  June 
17.  The  larvsB  will  be  described  by  me  in  Life  Histories  of  North 
American  Geometridse,  LXII. 

LEPTOMERIS  SIDERARIA  Guenie. 

Four  specimens,  June  24,  29  and  one  from  Mr.  Cockle's  collection. 
This  species  was  placed  by  Doctor  Hulst  in  Eols^  but,  as  the  females 
have  four  spurs  on  the  hind  tibiae,  1  change  the  generic  reference. 
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The  eastern  hidnctata  Guen^c  is  likewise  wrongly  placed  and  should 
go  with  this  species.  Eggs  were  obtained  and  the  larvae  carried  to 
stage  iv,  but  here  they  hibernated  and  could  not  be  induced  to  develop 
the  last  stage.     By  October  10  they  had  all  died. 

Egg, — Elliptical,  compressed  but  rounded,  no  depression,  tap>eriiig 
to  the  micropylar  end,  which  is  small,  truncate.  Laid  on  the  large 
blunt  end  like  butterfly  eggs.  Vertically  ribbed,  about  nine  ribs  on 
the  broad  side,  low,  rounded,  finely  waved  yet  distinct;  cross  striae 
slight,  not  waved,  forming  rectangular  ceHs;  upper  end  coarsely 
rounded  reticulate;  all  minutely  granular  shagreened.  Pale  yellow, 
spotted  with  pale  pink;  size,  1  by  0.6  by  0.5  mm. 

Stage  L — Head  round,  slightly  bilobed,  pale  brown,  ocelli  black. 
Body  very  slender,  elongate,  the  segments  numerously  finely  annulate. 
Pale  whitish  with  subdorsal  and  subventral  parallel,  rather  broad  dark- 
brown  stripes,  the  subdorsal  pair  rather  remote  anteriorly,  diluted  by 
the  luteous  cervical  shield,  approximate  behind  but  separated  by  a 
linear  pale  streak  to  the  anal  plate;  subv^entral  band  more  smoky  and 
pale.  Foot  of  joint  13  brown  lined;  tubercles  small;  setae  short  with 
enlarged  ends. 

Stage  IL — Head  bilobed,  free,  pale  whitish  with  a  band  of  spots 
over  the  lobes,  eyes  and  antennae  black  marked;  width,  0.5  mm.  Body 
long,  slender,  curled  in  twisted  S-shape,  finely  annulate.  Dorsum 
broadly  brown  with  a  central  geminate  dorsal  line;  subventer  pale 
green  broadly  on  the  fold  below  a  broad  pale  olivaceous  band.  Feet 
pale;  tubercles  small,  round,  pale  with  black  hair  dots  and  short  black 
truncate  setge.  , 

Stage  111. — Head  round,  whitish,  dotted  with  brown  over  the  ver- 
tex except  in  a  central  streak  on  the  lobe;  width,  0.7  mm.  Body 
slender,  finely  annulate,  brown  dorsally,  a  whitish  dorsal  line  darker 
edged,  a  darker  edge  above  the  broad,  greenish-white  stigmatal  stripe. 
Subventer  very  dark;  a  ventral  white  stripe.  Cervical  shield  pale 
like  the  head;  abdominal  feet  whitish  without,  dark  brown  before. 

Staxje  IV, — Head  rounded,  slightly  bilobed,  white  below,  3ellowish 
on  the  vertex,  thickly  dotted  with  pale  brown  except  a  streak  on  each 
lobe;  width,  1mm.  Body  slender,  uniform,  cylindrical,  finely  annu- 
late. Pale  brown  dorsally,  subventral  fold  pale  yellow,  venter  dark 
brown,  the  colors  shaded.  A  narrow  addorsal  blackish  dotted  line,  a 
series  of  dark-brown  spots,  two  to  each  segment,  joined  by  an  obscure 
dark  subdorsal  shade,  a  lighter  medioventral  line.  Abdominal  feet 
light  without;  tubercles  small;  setie  short,  thick,  brown;  no  shields. 

The  larvae  ate  alder  and  Pohjgoymm, 

EOIS  ROTUNDOPENNATA  Packard. 

Seven  specimens,  June  9,  10,  25,  29,  and  three  from  Mr.  Cockles 
collection,  June  17  and  20,  1902.  The  specimens  agree  well  with 
Packard's  description  of  two  males  from  Brunswick,  Maine,  except 
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that  I  can  detect  no  "pale  ocherous,  slightly  scalloped  line  at  the  base 
of  the  fringe  "  and  there  are  small  blackish  spots  at  the  ends  of  the 
veins  not  mentioned  by  Packard.  The  lines  vary  much  in  distinct- 
ness. I  shall  describe  the  larvae  in  Life  Histories  of  North  American 
Cieometridte,  LXV. 

EUCROSTIS  VIRIDIPENNATA  Hulst. 

No  specimens;  one  in  Mr.  Cockle's  collection.  1  have  described  the 
larva  in  Life  Histories  of  North  American  Geometridse,  XXV IH.^ 

SYNCHLORA  RUBRIFRONTARIA  Packard. 

One  specimen,  July  4,  and  one  from  Mr.  Cockle's  collection,  June 
26,  1902,  essentially  like  eastern  specimens. 

APLODES  RUBRIFRONTARIA  Packard,  var.  DARWINIATA,  new  variety. 

Sixteen  specimens,  June  9,  16,  20,  23,  25,  30,  July  4,  19,  August  3, 
5,  6,  7.  The  dates  indicate  two  broods.  I  am  doubtful  about  the 
standing  of  this  form.  It  looks  different  from  eastern  rubrifrontaria^ 
being  larger,  but  1  can  not  find  any  differential  character  that  seems 
constant.  Doctor  Packard  says:*  ''I  am  unable  to  detect  any  differ- 
ences between  the  Pacific  coast  and  Atlantic  coast  individuals  in 
the  markings  or  colors."  Yet  his  description  of  the  larva  states  it  to 
be  green,  whereas  the  Kaslo  ones  are  brown.  I  incline  to  the  opinion 
that  there  are  two  species;  certainly  there  seems  enough  difference  to 
warrant  mcial  distinction.  Besides  the  larger  size  may  be  mentioned 
a  tendency  to  have  red  points  in  the  fringe  at  the  ends  of  the  veins 
and  the  occasional  presence  of  red-brown  discal  dots  on  all  wings. 
The  white  dorsal  spots  on  the  abdomen  are  narrowly  circled  with  red, 
not  overspread  with  that  color  even  in  the  females.  Mr.  Cockle  had 
the  species  named  Anaplodes  jyi^tacearia  Packard  in  his  collection,  but 
this  is  erroneous,  as  the  male  has  a  hair  pencil  on  the  hind  tibite  and 
dorsal  abdominal  spots.  I  shall  describe  the  larvae  in  Life  Histories 
of  North  American  Gcometridse,  LVII. 

Type.— Cat  No.  7104,  U.  S.  National  Museum. 

ORTHOFIDONIA  SEMICLARATA  Walker. 

Six  specimens.  May  29,  31,  June  4,  11  (Fletcher's  ranch).  A  few 
eggs  were  obtained  from  a  captive  female,  but  the  little  larva  failed 
to  feed. 

£gg. — Elliptical,  distinctly  flattened  above  and  below,  the  flatten- 
ings  not  quite  reaching  the  edge  which  is  rounded;  ends  rounded,  not 
truncate,  depression  of  antemicropylar  end  not  marked.     Perfectly 

« Psyche,  IX,  1901,  p.  287.  ^Mon.  Geom.,  p.  386. 
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smooth  (87  diameters),  the  cell  areas  just  indicated  by  obscure  flatten^ 
ings.  Pale  yellow,  later  more  or  less  spotted  with  red  which  brings 
out  the  obsolete  reticulations  better;  size  0.6  by  0.4  by  0.3  mm. 

Stuge  L — Head  bilobed,  clypeus  high,  shining  honey  yellow,  eye 
black,  mouth  brown.  Body  slender,  rather  short  but  looping  rapidly, 
all  honey  yellow,  unmarked.  No  shields;  tubercles  invisible;  setce 
short,  capitate,  dusky. 

ORTHOFIDONIA  EXORNATA  Walker. 

Five  specimens.  May  (Mr.  Cockle),  May  29,  June  5, 

DEILINIA  BEHRENSARIA  Hulst. 

Eleven  specimens.  May  31,  June  2, 13, 16, 19,  July  14, 19,  August  4. 
Apparently  double  brooded.  The  specimens  vary  in  color  from  gray 
(var.  cervini^coloT)  to  ocherous  gra}^  but  none  are  as  light  as  Cali- 
fornian  specimens.  I  have  described  the  larva  in  Life  Histories  of 
North  American  Geometridaa,  L.  *» 

DEILINIA  QUADRARIA  Grote. 

Three  specimens,  June  6,  15,  and  one  from  Mr.  Cockle's  collection 
June  22,  1901.  1  have  described  the  larva  from  Colorado  in  Life 
Histories  of  North  American  Geometridce,  XXXIV.*  Eggs  were 
obtained  from  a  captive  female  and  the  lan^ce  reared  on  Cea/notlms  to 
the  fourth  stage,  when  they  were  lost. 

DEILINIA  PULVERARIA  Hulst. 

Forty-six  specimens,  May  (Mr.  Cockle),  May  29,  30,  31,  June  1,  2, 
3,  4,  5,  9,  16.  The  species  is  rather  constant.  I  have  described  the 
larva  in  Life  Histories  of  North  American  Geometrida?,  XLIX.  ^ 

DEILINIA  FUMOSA  Hulst. 

Two  specimens,  one  Sandon  (G.  C.  Robbins),  the  other  bred  from  a 
larva  beaten  from  Ceanothits  by  Mr.  Cockle,  emerged  August  23. 

Larva. — Head  rounded  bilobed,  clypeus  high;  green,  dotted  with 
white,  tubercles  and  seta?  dark;  width,  2.4  mm.  Body  normal,  moder- 
ate, smooth;  green,  finely  white  streaked  and  dotted.  Addorsal  line 
white,  faint,  subdorsal  more  distinct,  both  faint  on  the  concolorous 
cervical  shield,  absent  on  the  anal  plate;  lateral  line  about  like  the 
subdorsal;  substigmatal  yellow,  narrow,  diflFusing  a  yellow  shade  on 
the  green  about  it,  especially  at  the  stigmata  which  are  orange,  brown 
rimmed.  Tubercles  round,  small,  neatly  black;  feet  green;  triangular 
plate  of  anal  feet  slightly  black  dotted. 

a  Psyche,  X,  1904,  p.  197.  &  Idem,  IX,  1902,  p.  383.  c  Idem,  X,  1904,  p.  196. 
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DEILINIA  RECTIFASCIA  Hulst. 

Forty -eight  specimens,  May  (Mr.  Cockle),  May  30,  June  3,  4,  5,  6, 
9, 10,  13,  16,  20,  21,  22,  23,  July  4,  8,  15  17,  25,  26,  and  one  from  Mr. 
Cockle's  collection  labeled  Deillnia  /(Btninaria  Guen^e.  The  color 
varies  from  nearly  white  to  pale  ocherous,  with  reddish  shades  at  the 
outer  halves  of  both  wings.  1  have  described  the  life  history  in  Life 
Histories  of  North  American  Geometridue,  LII,^  where  I  have  made 
some  remarks  on  the  generic  position  of  the  species. 

DEILINIA  LITARIA  Hulst. 

Thirty-three  specimens,  April  15  (Mr.  Cockle),  May  30,  June  1,  9, 
25,  and  one  specimen  from  Mr.  Cockle's  collection,  June  3,  1901, 
labelled  Deilinia  faUatarla  Packard.  Very  variable,  especially  in  the 
female^^  which  are  markedly  smaller  than  the  males.  One  female 
specimen,  nearly  without  markings,  seems  to  be  almost  the  exact 
counterpart  of  Packard's  yj^rr?/^mo/?tfr/a,  described  from  a  single  female 
from  California.  I  think  the  name  litaria  will  ultimately  fall  before 
an  older  one,  perhaps y^m^//i^«ar/a  Packard,  ov  fcBminaria  Guen^e,  or 
falcataria  Packard;  but  as  there  are  many  species  of  Deilinia  attached 
to  Ceanothvs  in  the  West,  all  variable  and  closely  allied  (six  are  here 
listed  from  Kaslo),  and  as  the  falcataria  group  is  not  before  me  in 
large  series,  1  will  let  the  name  stand  for  the  present.  I  have  described 
the  larva  in  Life  Histories  of  North  American  Geometridae,  LI.* 

DEILINIA  ERYTHREMARIA  Guenie,  var.  PACIFICARIA  Packard. 

Fourteen  specimens.  May  30,  June  3,  9,  13,  16,  20,  July  4,  21  (Bear 
Lake,  Mr.  Cockle),  August  7.  This  is  the  western  form  of  erythre- 
maria^  slightly  larger  and  more  distinctly  marked.  I  have  described 
the  larvee  in  Life  Histories  of  North  American  Geometrida3,  XLVIU/ 

DEILINIA  VARIOLARIA  Quen^e. 

Two  specimens,  June  24,  July  25,  and  one  from  Mr.  Cockle's  collec- 
tion, June  17.  They  are  not  in  good  condition,  but  appear  referable 
to  this  species.  Mr.  G.  W.  Taylor  has  sent  me  a  specimen  agreeing 
with  the  Kaslo  ones  as  Oymatophmu  mtbalbarm  Hulst  from  New  Jersey. 
However,  in  this  case  I  prefer  Mr.  Cockle's  determination,  as  I  think 
I  see  a  fovea  on  the  hind  wings  below,  which  makes  the  species  a 
Deilinia. 

«  Psyche,  X,  1904,  p.  200.              &  Idem,  X,  1904,  p.  199.  cidem,  X,  1904,  p.  195. 
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SCIAGRAPHIA  GRANITATA  Guen^e. 

Fifteen  specimens,  May  29,  June  2,  3,  5,  10,  16,  24,  25,  29,  July  10 
(Ainsworth),  29  (Bear  Lake  Mountain),  and  three  from  Mr.  Cockle's 
collection*.  Two  of  these  bear  liihels '''pmictolifiea/ia  Packard"  and 
^'nubiculata  Packard,"  but  I  think  these  determinations  erroneous. 
The  larva  will  be  described  by  me  in  Life  Histories  of  North  Ameri- 
can Geometridse,  LVI.  It  feeds  on  spruce  and  mimics  the  needles  of 
the  second  year's  growth  in  color. 

SCIAGRAPHIA  DENTICULATA  Grotc. 

No  specimens;  one  in  Mr.  Cockle's  collection  agrees  rather  nearly, 
though  not  exactly,  with  one  from  Montana  so  named  for  me  by  the 
late  Doctor  Hulst. 

SCIAGRAPHIA  NEPTATA  Gucn^c. 

Twenty  specimens;  May  31,  June  3,  10,  23,  July  7,  18  (bred),  24, 
31,  August  3,  4,  18,  September  8  (Glacier,  dead  in  a  lamp).  Rather 
variable  in  color,  the  lines  more  or  less  sinuous,  the  yellow  shading  in 
the  transverse  posterior  line  sometimes  obsolete.  It  is  very  nearly 
allied  to  irrorata  Packard.  Both  feed  on  the  poplar.  I  shall  describe 
the  larva  of  neptata  in  Life  Histories  of  North  American  Geometridae, 
LXIU;  irrorata  was  described  in  No.  XXX." 

SCIAGRAPHIA  CONTINUATA  Walker. 

No  specimens;  one  in  Mr.  Cockle's  collection  is  small  and  worn,  but 
apparently  referable  here. 

MACARIA  MINORATA  Packard,  var.  INCOLORATA,  new  variety. 

Five  specimens;  May  29,  June  11,  25,  26,  and  one  from  Mr.  Cockle's 
collection  August  5, 1902.  The  form  differs  from  the  eastern  mhwrata 
in  its  slightly  larger  size,  nearly  obsolete  emargination  of  the  outer 
margin  of  fore  wing,  and  obscure  gray  coloration,  all  the  contrasts  of 
the  black  and  reddish  marks  being  lost  and  the  head  and  collar  being 
gray  with  only  a  trace  of  the  orange  marking.  It  will  not  unlikely 
be  found  to  represent  a  distinct  species,  but  I  prefer  to  list  it  for  the 
present  as  a  western  mce  of  ralnarata. 

Type.— Cat.  No.  7879,  U.  S.  National  Museum. 

CYMATOPHORA  LATIFERRUGATA  Walker. 

No  specimens;  one  in  Mr.  Cockle's  collection  so  named.  In  Bulle- 
tin No.  52,  United  States  National  Museum,  Doctor  Hulst  makes  this 
species  synonymous  with />M*^t/ZarwjHubner,  although  in  1895  he  ''felt 

a  Psyche,  IX,  1902,  p.  310. 
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oncertain  about  this."**  The  synonymy  is  certainly  erroneous,  for 
Hubner's  excellent  figure  is  not  in  the  least  like  latiferrugata.  1  have 
no  direct  information  at  present  about  Walker's  type,  but  Packard's 
type  of  Imnnearia  is  before  me,  and  I  assume  them  to  be  the  same, 
since  Walker's  description  does  not  disagree.  The  Kaslo  specimen, 
though  somewhat  worn,  agrees  well  with  Packard's  type. 

CYMATOPHORA  INQUINARIA  Hulst. 

Twenty-three  specimens;  July  8,  12,  18,  19,  23,  24,  25,  26  (Payne 
Mine),  30,  31,  August  3,  5,  6,  7,  and  two  from  Mr.  Cockle's  collection. 
Distinctly  variable,  yet  characteristic.  It  looks  very  much  like  Syvi- 
pherta  jvlia  Hulst.  The  larva  was  not  obtained.  My  other  speci- 
mens are  from  Placer  County,  Cal.  (Koebele),  and  the  Mariposa  Big 
Tree  Grove,  California  (Dyar). 

CYMATOPHORA  BIACTATA  Walker. 

One  specimen,  Sandon  (G.  C.  Robbins)  and  one  from  Mr.  Cockle's 
collection. 

CYMATOPHORA  MATILDA,  new  species. 

Twenty  ^^pecimens,  June  3,  9,  10,  13,  17,  20,  21,  24,  July  14,  27, 
aftd  One  from  Mr.  Cockle's  collection  labeled  Jl^ois  anticaria  Walker; 
hut  the  species  has  vein  5  of  the  hind  wings  absent  and  is  therefore 
not  even  an  Eois. 

Male  antennae  with  short,  clavate,  hairy  pectinations  decreasing  to 
the  tip,  of  female  simple.  Yellowish  white,  front  with  a  narrow  line 
of  dark  scales  at  its  summit,  vertex  and  collar  faintly  yellowish,  wings 
with  minute  dark  atoms  forming  a  line  on  the  base  of  the  costal  edge. 
Two  faint,  dark,  nearly  straight  lines  on  fore  wing,  one  on  hind  wing, 
the  outer  line  placed  unusually  near  the  margin  on  both  wings,  being 
at  the  outer  fourth.  Inner  line  of  fore  wing  may  be  absent  and  both 
are  always  faint  In  some  a  faint  discal  dot  on  hind  wing.  Below 
unmarked  or  with  discal  dot  on  both  wings.  Fore  wing  square  at  the 
apex  but  not  falcate,  hind  wing  rounded.     Expanse,  24-27  mm. 

7y/?^.— Cat.  No.  7880,  U.  S.  National  Museum. 

I  have  a  specimen  from  Colorado.  Concerning  Eois  anticmia 
Vfvilkev  {^subaibaria  Packard),  Packard  states  that  the  antennae  are 
pectinated,  which  shows  that  it  is  not  an  Eoia^  but  probably  referable 
to  Xystrota.  It  is  certainly  not  my  species  even  if  it  should  prove  to  be 
a  Oymatophora^  for  mine  does  not  agree  in  markings  with  Packard's 
figure  and  description. 

SYMPHERTA  TRIPUNCTARIA  Packard. 

One  specimen,  July  23  (Frye  Creek)  and  one  from  Mr.  Cockle's 
collection  without  label. 


oEnt.  News,  VI,  p.  106. 
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ENEMERA  JUTURNARIA  Guen^e. 

Thirty-two  specimens,  June  (Mr.  Cockle),  June  23,  30,  July  4,  13, 
14,  15,  17,  18,  19,  23,  25,  26  (Payne  Mine),  August  4,  11,  Sandon 
(G.  C.  Robbins).  Many  more  could  hare  been  obtained  as  the  moth 
is  easily  started  up  in  the  daytime.  The  species  is  single  brooded 
with  hibernation  in  the  egg  state.    1  have  described  the  egg  **  and  larva.* 

CARIPETA  ^QUALIARIA  Grote. 

No  specimens;  one  in  Mr.  Cockle's  collection,  July  7,  1901.  The 
specimen  differs  from  teqjuilmrla  that  I  have  from  Victoria;  Easton, 
Washington;  Portland,  Oregon;  California  and  Williams,  Arizona,  in 
being  darker,  the  pinkish  tint  obscured  by  brown,  the  marginal  pale 
dashes  absent,  and  the  marginal  orange  rays  on  the  hind  wings  reduced. 
Beneath  it  does  not  differ  from  normal  specimens.  This  probably  rep- 
resents a  distinct  local  race,  but  without  more  material  I  can  not  feel 
certain. 

CARIPETA  DIVISATA  Walker. 

One  specimen,  July  11  (Ainsworth,  Currie  and  Caudell).  It  differs 
in  some  respects  from  eastern  specimens,  but  without  a  series  1  can- 
not judge  whether  these  differences  are  constant  enough  to  define  a 
local  race. 

PHBNQOMMAT^A  EDWARDSIATA  Hulst. 

No  specimens;  one  from  Mr.  Cockle's  collection,  August  23,  1902. 

ENYPIA  PERANGULATA  Hulst. 

Sixty-one  specimens,  July  29,  30,  August  1,  2,  6,  7,  8,  10  (on  snow, 
Kokanee  Mountain),  13  (Sandon,  Mr.  Currie),  16,  17,  18,  20  (Nelson), 
20  (West  Robson),  21  (Revelstoke),  22  (Revelstoke),  and  one  from  Mr. 
Cockle's  collection  August  9,  1901,  as  well  as  Sandon  specimens  col- 
lected by  Mr.  G.  C.  Robbins.  Very  constant  and  darker  than  the 
Pacific  coast  form  ve^mta  Grote,  of  which  it  may  nevertheless  be  a 
local  race.  It  appears  smaller  and  narrower  winged  than  venata^  and 
the  latter  is  remarkably  variable.  I  hold  it,  therefore,  provisionally  as 
a  distinct  species.  The  range  is  down  the  Rocky  Mountains.  I  have 
specimens  from  Taos  Mountain,  New  Mexico,  and  Silverton,  Colorado. 
Eggs  from  females  taken  at  Nelson,  where  the  species  was  commonest 
hatched  but  were  not  raised,  as  I  was  leaving  the  district  and  could 
not  attend  to  them. 

Egg, — Elliptical,  thick  and  regular,  sides  strongly  concavely  flat- 
tened, ends   rounded  and   nearly   alike,  scarcely   any   truncation   or 

aProc.  U.  S.  Nat  Mus.,  XXV,  1903,  p.  392  ^Ent.  News.,  V,  1895,  p.  63. 
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depression;  smooth.  Pale  yellowish  greenish,  scarcely  any  color, 
shining',  turning  bark  brown;  size,  1.3  by  1  byO.7  ram.  Laid  singly, 
adherent,  all  covered  with  gray  scales  from  the  moth,  so  that  they 
appear  like  woolly  balls. 

Stage  /. — Head  large,  round,  slightly  bilobed,  pale  red  brown. 
Body  moderate,  rather  short,  slate  gray,  cervical  shield  and  spote  at 
tubercles  i  and  ii  pale  luteous,  subventral  fold,  feet  and  anal  plates 
pale. 

PHILEDIA  PUNCTOMACULARIA  Hulst. 

No  specimens,  but  Mr.  Cockle  has  taken  it.  The  species  flies  late 
in  summer,  and  none  had  emerged  by  August  18,  when  I  left  Kaslo.  I 
took  it  later  on  Vancouver  Island.  In  Bulletin  No.  52,  U.  S.  National 
Museum  (p.  320),  I  note  the  spruce  defoliating  georaetrid,  reported 
by  Dr.  A.  D.  Hopkins,  as  being  this  species.  This  is  probably  an  error, 
since  Mr.  Theodore  Bryant  inforras  me  that  he  has  bred  jncnctamacu- 
larui  from  larvae  on  the  common  brake  {Pterw). 

NEPYTIA  UMBROSARIA  Packard. 

Two  specimens,  one  from  Mr.  Cockle,  one  August  20  (Nelson)  and 
one  from  Mr.  Cockle's  collection,  August  12,  1901.  Very  rare,  per- 
haps a  little  out  of  its  range.  I  have  it  from  Portland  and  Mount 
Angel,  Oregon,  and  Santa  Cruz  Mountains,  California. 

ALCIS  SULPHURARIA  Packard. 

Thirty -one  specimens,  June  23,  26,  30,  July  3,  4,  19,  23,  24,  25,  27, 
29,  30,  31,  August  11, 12.  Very  variable,  the  markings  tending  to  re- 
duction or  nearly  complete  obsolescence  (var.  unieoloraria  Hulst). 
Eggs  were  obtained  from  captive  females,  but  they  hibernated  without 
hatching. 

Egg. — Elliptical,  well  flattened,  but  without  flat  areas,  rounded;  ends 
much  alike,  without  marked  truncation  or  depression.  Ribbed,  about 
10  on  the  flat  side  in  the  center,  diminishing  to  both  ends  irregularly; 
waved  and  cut  nearly  through  at  each  obsolete  cell,  the  resulting  ele- 
vations crested  each  by  two  pores  not  tn  line  with  the  rib;  crests  of 
pores  white.  Obsolete  cross  striae  show  as  low,  rounded  bars,  princi- 
pally on  the  flanks  of  the  ribs.  Surface  minutely  granular  shagreened. 
Micropylar  end  without  ribs  centrally.  Orange  ochraceous;  later  all 
red;  size,  1  by  0.6  by  0.4  mm. 

PARAPHIA  SUBATOMARIA  Wood. 

No  specimens;  one  from  Mr.  Cockle's  collection,  July  17, 1901. 
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SPODOLEPIS  SUBSTRIARIA  Hulst. 

Four  specimens,  May  18  (Mr.  Cockle),  June  2,  8,  the  later  ones  much 
worn;  also  one  from  Mr.  Cockle's  collection.  April  23. 

GABRIOLA  DYARI  Taylor. 

No  specimens;  one  in  Mr.  Cockle's  collection. 

SELIDOSEMA  HUMARIUM  Guenie,  var.  EMASCULATUM,  new  variety. 

Five  specimens,  June  30,  July  10,  18,  and  one  from  Mr.  Cockle's 
collection,  much  darker  than  the  others.  In  markings  this  form  agrees 
closely  with  eastern  humarium.  It  is,  however,  much  slighter  in  build 
and  the  secondary  sexual  characters  of  the  male  are  less  developed. 
The  hind  tibiaB  are  swollen,  but  not  nearly  as  strongly  as  in  humarinm. 
There  is  a  groove  on  the  inner  side,  but  I  do  not  detect  a  hair  pencil 
in  it. 

Type.—G^t.  No.  7881,  U.  S.  National  Museiun. 

CLEORA  PAMPINARIA  Guenic. 

Five  specimens,  June  7, 10, 13,  and  one  from  Mr.  Cockle's  collection, 
June  1, 1901.  I  have  the  species  from  Wellington,  and  Seattle,  Wash- 
ington. 

CLEORA  UMBROSARIA  Hiibner. 

No  specimens;  one  from  Mr.  Cockle's  collection.  The  specimen 
agrees  with  two  in  the  National  Museum  bearing  Dr.  Packard's  origi- 
nal labels  ^^Boarmia  rndicafaria^  comp.  Walker's  type"  and  ^'Ii(»armia 
unihrosaria  Hbn.,  B,  (jnoplioHarla  Gn.,"  tlie  specimens  originally  com- 
ing from  the  Meske  and  Rile}-  collections.  They  are  males  and  show 
a  hair  pencil  on  the  hind  tibia?,  so  I  transfer  ujubromria^  to  Cleora^fol" 
lowing  Hulst's  separation  of  Cleora  and  Seticloserna. 

MELANOLOPHIA    CANADARIA    Guen6e.     var.    SUBGENERICATA,   new 

variety. 

Five  specimens.  May  20,  30,  June  3,  4,  and  one  from  Mr.  Cockle's 
collection.  The  si^ecimens  are  generally  larger  and  darker  than  the 
Eastern  form  and  differ  decidedly  in  the  reduction  of  the  secondary 
sexual  characters.  I  shajl  describe  the  larva^  in  Life  Histories  of 
North  American  Geometrida%  LX.  The}^  feed  on  spruce,  mimicking 
the  3'oung  needles  in  color.  In  the  male  moths  the  lateral  abdominal 
tufts  are  very  small,  in  some  hardly  perceptible,  and  the  hind  tibia?  are 
less  swollen  than  in  Eastern  specimens  and  are  more  slender,  though 
bearing  a  distinct  hair  pencil.  I  have  the  form  also  from  Mount 
Angel,   Oregon   (F.    Epper),    Push,    Oregon   (H.    Ahlers),    Seattle, 


Digitized  by  LjOOQIC 


NO.  Kr76.       LEPIDOPTERA  OF  THE  KOOTENAI  DISTRICT— DY A R,         911 

W'ashington  (T.  Kincaid),  and  Rossland  (W.  R.  JohnHon).     The  Ross-- 
land  specimen  was  named  ''  AhU  sj),'^''  by  Doctor  Hulst,  apparently  on 
the  supposition  that  the  male  had  a  fovea  on  the  fore  wings  below; 
but  I  am  unable  to  see  it. 

Type.—Q»,t.  No.  7106,  U.  S.  National  Museum. 

^THALOPTERA  INTEXTATA  Walker. 

Twenty-five,  specimens,  April  18  (Mr.  Cockle),  25  (Mr.  Cockle), 
Ma3^  31,  June  2,  9,  and  two  from  Mr.  Cockle's  collection.  May  15. 

ECTROPIS  CREPUSCULARIA  SchiflFermuUer. 

Three  specimens,  Juno  1.  In  collecting,  this  species  was  confounded- 
with  Mdmwlophia  can/idarm^  so  that  the  usual  efforts  to  obtain  eggs 
were  not  made  in  this  case,  much  to  my  present  regret. 

LYCIA  COGNATARIA  Guen^e. 

One  specimen,  August  1.  1  have  described  the  larva  in  Life 
Histories  of  North  American  Geometrida?,  XL." 

ERANNIS  VANCOUVERENSIS  Hulst. 

No  specimens;  one  from  Mr.  Cockle's  collection,  October  14.  1 
have  it  also  from  Pullman,  Washington  (C.  V.  Piper).  Hulst  calls 
this  form  K  defoHaria  variety  vaneouverensU ;  but  I  see  no  more 
rea.son  for  regarding  it  as  a  variety  of  the  European  defoliaria  than 
of  the  Eastern  tlllaria  Harris.  The  fact  is  that  all  the  American 
forms  of  Erannm  are  but  slightly  divergent  geographical  expressions 
of  the  European  one  and  will  doubtless  be  finally  so  listed.  Yet, 
pending  the  examination  of  a  larger  series  of  all  the  forms,  I  will 
temporarily  regard  the  Northwestern  form  as  specific. 

DYSCIA  ORCIFERATA  Walker. 

No  specimens;  one  in  Mr.  Cockle's  collection,  July  6,  1901. 

SICYA  MACULARIA  Harris. 

Five  specimens,  July  14,  25,  31,  September  9  (Field). 

THERINA  LUGUBROSA  Hulst. 

No  specimens;  on3  from  Mr.  Cockle's  collection  labeled  T.  somni- 
aria  Hulst.  However,  it  agreas  well  with  Hulst's  type  of  luguhrosa 
before  me  from  Rossland.  From  mmniuria  the  form  differs  in  being 
much  more  densely  strewn  with  the  gray  strigai,  which  are  confluent 
and  dominate  the  coloration.  T.  soviniaria  has  been  shown  to  feed 
on  the  oak  in  the  larval  state,  a  plant  which  does  not  grow  at  Kaslo. 
Therefore,  I  judge  that  lug^ihrom  is  really  a  distinct  species. 


« Psyche,  X,  19a3,  p.  78.  ,      nnal(> 
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METROCAMPA  PR/BGRANDARIA  Guen^e. 

Twenty-four  specimens,  June  28,  July  2,  4,  7,  14,  15,  19,  21,  25. 
The  peculiar  larvce  with  an  additional  pair  of  feet  on  the  fifth  adominal 
segment  and  with  subventral  fringe  were  fed  on  birch,  the  hark  of 
which  they  closely  mimicked.  I  have  described  them  in  Life  His- 
tories of  North  American  Geometridae,  XLIII.*^ 

ENNOMOS  MAGNARIUS  Guen^e. 
One  specimen,  sent  me  by  Mr.  Cockle  and  one  from  his  collection. 

PLAGODIS  APPROXIMARIA  Dyar. 

No  specimens;  one  in  Mr.  Cockle's  collection,  June  3  (Ainsworth). 
I  have  the  species  also  from  Rossland  and  Portland,  Oregon. 

HYPERITIS  TRIANGULIFERATA  Packard. 

Thirty-two  specimens.  May  29,  30,  31,  June  2,  3,  4,  6,  7,  8  (Ains- 
worth), 10, 12,  13,  16, 18,  23,  July  4,  24.  Some  have  the  brown  mark 
above  anal  angle  (var.  notataria  Hulst),  others  lack  it  entirely. and 
there  are  all  intergrades  in  the  obsolescence  of  the  marking.  The  basal 
costal  spot  is  likewise  evanescent.  The  form  notaiaria  is  not  specific- 
ally distinct  as  listed  by  Hulst.  The  larvae  occurred  on  currant.  I 
shall  describe  them  in  Life  Histories  of  North  American  Geometridse, 
LIV.     Prof.  G.  H.  French  has  previously  described  them.* 

HYPERITIS  AMICARIA  Herrich-Schaeffer. 

Seven  specimens,  May  31,  June  1,  8  (Ainsworth),  9,  11,  25.  The 
larvffi  were  raised  on  wild  cherry.  I  shall  describe  them  in  Life 
Histories  of  North  American  Geometridje,  LV,  and  give  some  notes 
on  the  fonii  of  imago  occurring  at  Kaslo. 

ANIA  LIMBARIA  Haworth. 

One  specimen  sent  me  hy  Mr.  Cockle  and  one  from  his  collection, 
July  24. 

GONODONTIS  DUARIA  Gucnic. 
No  specimens;  one  from  Mr.  Cockle's  collection. 

EUCHL/BNA  PECTINARIA  SchiffermuUcr. 

One  specimen,  June  25,  and  one  from  Mr.  Cockle's  collection  labeled 
E.  sirenuria  Strecker.  It  does,  indeed,  agi*ee  with  Strecker's  descrip- 
tion of  sirenarla,,  but  the  form  is  that  usually  identified  2^ pectinaria^ 
and  I  do  not  see  that  Strecker  ha,s  done  more  than  make  a  synonym. 


aPeyche,  X,  1904,  p.  190.  ^Can.  Knt,  XVIII,  1886,  p.  105. 
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My  spe<*imen  was  a  female  and  deposited  eggs  which  hatched  and  were 
carried  to  stage  v  when  they  were  all  lost  by  a  fungoid  disease.  I 
have  described  the  larva  in  Life  Histories  of  North  American  Geome- 
tridfie,  XXXIL« 

EUCHL/ENA  ASTYLUSARIA  Walker. 

Nine  specimens,  June  9,  19,  24,  25,  27,  July  2.  They  agree  with 
Coloradan  examples.  As  compared  with  eastern  specimens  they  are 
more  yellowish,  the  strigse  fewer  and  less  defined,  the  dark  shade 
beyond  the  transverse  posterior  line  lighter  and  either  partially  or 
wholly  wanting.  This  may  be  Hulst's  vianvhriata^  which  I  do  not 
know.  I  will  describe  the  larvaj  in  Life  Histories  of  North  Amer- 
ican GeometridfiB,  LIX. 

EUTRAPELA  ALCIPHERARIA  Walker. 

One  specimen.  May  30.  The  specimen  was  a  female,  but  the  eggs 
were  infertile.  I  have  the  larvce  from  Mr.  Theodore  Bryant,  Welling- 
ton, who  point»  out  to  me  that  the  two  broods  of  the  species  are 
different,  the  spring  brood  being  large  and  heavily  marked,  the  sum- 
mer brood  small  and  lightly  marked.  I  have  described  the  larvae  in 
Lafe  Histories  of  North  American  Geometridce,  III.* 

METANEMA  TEXTRINARIA  Grote  and  Robinson. 

Two  specimens,  June  8  (Ainsworth),  11,  and  one  from  Mr.  Cockle's 
collection. 

AZELINA  ANCETARIA  Hubner,  var.  OCCIDENTALIS  Hulst. 

Twenty-six  specimens,  July  15,  26,  29,  30,  August  4,  6,  6,  7,  12,  21 
(Revelstoke).  This  is,  I  think,  Ilulst's  Marrnared  ocddeiitalh.  Only 
two  of  my  specimens  are  males.  In  describing  occidentalism  Doctor 
Hulst  calls  it  a  "Darwinian  species" — that  is  to  say,  in  this  case,  a 
geographical  race — and  he  erects  the  new  genus  for  it  on  the  slight 
difference  in  th^  male  antennae.  In  the  Kaslo  specimens  this  is  cer- 
tainly extremely  slight.  Neither  is  it  greater  in  specimens  from 
California  and  Arizona  before  me.  The  Kaslo  specimens  are  all 
decidedly  larger  than  eastern  ancetarla^  agreeing  with  Doctor  Hulst's 
specific  diagnosis  of  (accidental ih.  So  while  there  is  a  possibility  that 
I  have  not  the  true  occldentallH^  I  do  not  think  this  is  the  case.  I  am 
of  the  opinion  that  when  a  character  is  admittedly  not  of  specific  value 
it  can  not  be  used  to  define  a  genus,  even  if  it  be  ''structural." 
Therefore  I  place  Hulst's  genus  Marmarea  as  a  synonym  of  Azellna 
and  his  species  occidental  1h  as  a  variety  of  ancetarla.  The  life  history 
was  started,  but  1  failed  to  complete  it. 

oPsyche,  IX,  1902,  p.  344.  fcldem,  VIII,  1899,  p.  396 
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Egg. — Elliptical,  smoothly  and  evenly  rounded,  no  perceptible  flat- 
tening nor  truncation;  surface  smooth,  shagreened.  Shining  sordid 
olivaceous,  under  a  lens  minutely  black  speckled;  size,  0.9  by  0.7  by 
0.66  mm. 

Stage  I. — Head  rounded,  bilobed,  pale  brown,  erect,  sutures  de- 
pressed. Body  moderately  elongate,  normal,  whitish,  marked  with 
irregular  green  rings  from  the  alimentary  canal  before  eating;  a  very 
faint,  narrow,  brown  subdorsal  line.  Segments  annulate;  cervical 
shield  small,  black;  tubercles  black,  a  slight  blackening  around  the 
hair  dots  only;  setfe  stiff,  minutely  flared  at  the  tip. 

Stage  IT. — Face  below  and  ^pistoma  broadly  bluish  white,  edged 
above  with  a  straight  black  shade;  vertex  yellowish,  with  brown  black 
spots  in  alternating  oblique  rows;  width,  0.75  nmi.  Body  moderately 
slender,  normal,  dark  gray,  many  fine  irregular  brown  lines  on  a 
greenish  gray  ground;  venter  darker  than  dorsum,  which  is  irregu- 
larly diluted  greenish.  Feet  concolorous;  tubercle^s  round,  black; 
setae  pointed,  dark. 

The  larvae  began  to  hibernate  at  this  point  and  finally  died. 

SABULODES  CATENULATA  Grotc. 

One  specimen,  June  25,  and  one  from  Mr.  Cockle's  collection,  August 
1,  1902. 

BREPHOS  INFANS  M6schler. 

No  specimens;  one  from  Mr.  Cockle's  collection,  June  24  (Ains- 
worth). 

Family  NOLID^E. 

CELAMA  MINNA  Butler. 

One  specimen,  May  31.  It  differs  somewhat  from  minna  from 
California  and  Vancouver  Island,  but  without  a  series  it  is  not  possible 
to  define  the  racial  characters,  if  such  exist.  In  the  specimen  the  sub- 
costal mark  on  the  transverse-anterior  line  is  much  reduced,  while  the 
transverse-posterior  line  is  an  obviously  geminate  row  of  dots,  filled 
by  a  little  darker  shade.  Larvfe  of  this,  as  I  suppose,  oc-curred  on 
Ceanothus.     They  are  not  yet  bred. 

Larva. — Head  bilobed,  pale  yellow,  densely  checkered  with  brown, 
leaving  the  paraclypeal  pieces  yellow;  epistoma  whit«.  Body  flat- 
tened, no  feet  on  joint  7;  warts  normal,  formed  with  tubercles  i+ii 
and  iv+v.  Cervical  shield  small,  bisected.  Body  checkered  y^ellow 
and  brown,  joints  5,  7,  and  11  broadly  brown  dorsally;  a  narrow  brown 
dorsal  line,  stmight;  subdorsal,  latenil,  and  subventral  wav^ed  broad 
brown  bands,  broken  in  the  incisure.s,  dark  and  subconfluent  on  the 
dark  segments,  avoiding  the  warts.     Warts  ocherous,   ringed  with 
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brown.  Hair  bristly,  black  tipped,  some  long  ones  laterally.  Feet 
pale.  Wart  iv+v  is  lighter  than  the  others.  The  dorsal  band  is 
widened  on  joints  3-4  and  12  and  shows  distinctly  in  dark  specimens. 
Very  variable  in  the  intensity  of  coloring. 

Cocoon  boat-shaped,  made  of  bits  of  bark  on  a  stem  in  the  well- 
known  manner. 

Family  PSYCHlDiE. 

PSYCHE  FRAGMENTELLA  Henry  Edwards. 

No  specimens.  A  single  immature  larva  was  found  in  its  charac- 
teristic case  but  it  failed  to  mature. 

Family  COCHLIDIID^. 

TORTRICIDIA  TESTACEA  Packard. 

Three  specimens,  June  13.  They  agree  with  specimens  from  Man- 
itoba and  Colorado,  and  are  probably  referable  to  the  form  crypta 
Dyar.  A  single  larva  was  found  on  birch,  but  it  was  parasitized,  and 
died  before  the  characteristic  markings  had  appeared.  This  is  the 
westernmost  record  (except  in  the  extreme  Southwest)  for  any  Cochli- 
dian  in  North  America.  The  rarity  of  the  species  prevented  as  com- 
plete observations  as  are  desirable. 

Family  CX)SSIDiE. 

COSSUS  POPULI  Walker. 

No  specimens;  one  in  Mr.  Cockle's  collection,  July  27,  1902,  is  a 
male  in  good  condition,  expanding  60  mm.  It  resembles  undo»us 
Lintner,  but  the  collar  is  grayer  and  the  lines  on  the  wings  are  less 
pronounced,  more  broken  and  strigose. 

Family  SESIlDiE. 

ALBUNA  PYRAMIDALIS  Walker. 

Ten  specimens,  June  11,  18,  23,  July  11  (Ainsworth),  21  (Bear  Lake 
Mountain),  28  (Bear  Lake  Mountain),  taken  at  flowers.  Five  are 
normal  pyramidalw^  three  of  the  variety  riihescena^  and  two  of  the 
variety  ccloradensis.  The  extremes  suggest  different  species,  and  it  is 
not  surprising  that  they  were  described  as  such. 

SESIA  TIPULIPORMIS  Linnaeus. 
No  specimens;  one  in  Mr.  Cockle's  collection,  June  27. 
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Family  PYRALID^. 

SYMPHYSA  ERIPALIS  Grote. 

One  specimen,  August  20  (Nelson),  in  very  poor  condition,  seems 
referable  here. 

DESMIA  PUNERALIS  Hiibner. 

No  specimens;  one  from  Mr.  Cockle's  collection. 

EVERGESTIS  FUNALIS  Grote. 

No  specimens;  one  from  Mr.  Cockle's  collection.  I  took  the  species 
later  on  Vancouver  Island. 

NOMOPHILA  NOCTUELLA  SchifTermuUer. 

Twenty-four  specimens,  May  31,  June  1,  2,  3,  4,  5,  7,  July  19,  23, 
24,  25,  August  1, 14  (Revelstoke,  Mr.  Currie),  21  (Revelstoke). 

LOXOSTEGE  COMMIXTALIS  Walker. 
Four  specimens,  'June  4,  and  one  from  Mr.  Cockle's  collection. 

PHLYCT/ENIA  FERRUGALIS  Htlbner. 

One  much-worn  specimen,  July  28  (Bear  Lake),  may  be  of  this 
species,  and  another  equally  bad  from  Mr.  Cockle's  collection.  My 
specimen  is  of  the  usual  size,  but  Mr.  Cockle's  is  larger,  like  the  form 
from  the  Pacific  coast  {profundalis  Packard). 

PHLYCT^NIA  TEkREALIS  Treitschke. 

No  specimens;  one  in  Mr.  Cockle's  collection,  June  22,  1902. 

PHLYCT/ENIA  TERTIALIS  Guenic. 

No  specimens;  one  in  Mr.  Cockle's  collection,  June  7. 

PHLYCTiENIA  TILLIALIS,  new  species.     . 

Two  specimens,  August  7,  September  9  (Field),  and  one  from  Mr. 
Cockle's  collection,  August  23,  1902.  Light,  whitish,  straw  yellow, 
irregularly  shaded  with  reddish  brown,  especially  toward  costa  and 
outer  margin.  Reniform  and  orbicular  large,  nearly  solidly  brown- 
black  filled,  fused  to  a  concolorous  costal  stripe  that  reaches  two-thirds 
to  the  apex.  Transverse-anterior  line  nearly  obsolete,  linear,  bent  out 
on  median  vein;  transverse-posterior  punctiform,  moderately  arcuate, 
not  distinct.  A  row  of  small,  terminal  black  dots.  Fringe  brown, 
whitish  checkered  without.  Hind  wings  subpellucid  whitish,  faintly 
testaceous  tinged,  a  small  fuscous,  obscure  discal  spot  and  faint  shadow 
of  a  dusky  outer  line,  indefinite.     Expanse,  24  mm. 

Type, — Cat.  No.  7829,  U.  S.  National  Museum. 
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PHLYCT^NIA  ITYSALIS  Walker. 
No  specimens;  one  from  Mr.  Cockle's  collection,  July  1. 

PYRAUSTA  FUMOFERALIS  Hulst. 

Twelve  specimens,  June  1, 10,  11,  16,  23,  24,  29,  July  18,  26  (Payne 
Mine),  and  one  from  Mr.  Cockle's  collection. 

PYRAUSTA  UNIFASCIALIS  Packard. 

One  specimen,  July  29  (Bear  Lake  Mountain),  and  one  from  Mr. 
Cockle's  collection,  June  11. 

PYRAUSTA  BOREALIS  Packard. 

Seven  specimens,  May  29,  31,  June  2,  and  one  from  Mr.  Cockle's 
collection,  June  28,  1902.  The  specimens  are  rather  small  and  much 
shaded  with  black,  the  hind  wings  especially  being  nearly  solidly  black 
from  the  inner  line  to  the  base.  The  eight  specimens  are  alike,  but 
another  from  Mr.  Cockle's  collection,  without  label,  is  of  the  usual 
larger  and  paler  form. 

PYRAUSTA  OCHOSALIS  Dyar. 

No  specimens;  one  from  Mr.  Cockle's  collection,  June  20,  1902. 

PYRAUSTA  NICALIS  Qrote. 

No  specimens;  one  in  Mr.  Cockle's  collection. 

PYRAUSTA  INCONCINNAHS  Lcdercr. 

No  specimens;  one  from  Mr.  Cockle's  collection,  which  differs  a  little 
from  my  Colorado  and  Arizona  examples  in  having  a  trace  of  a  line  on 
the  hind  wings. 

PYRAUSTA  FUNEBRIS  Stromcycr. 

Four  specimens,  June  11,  and  one  from  Mr.  Cockle's  collection,  July 
3,  1902. 

PYRAUSTA  /BGLEALIS  Walker. 

No  specimens;  one  from  Mr.  Cockle's  collection,  July  31,  1901. 

CORNIFRONS  SIMALIS  Grote. 

No  specimens;  one  from  Mr.  Cockle's  collection. 

NOCTUELIS  THALIALIS  Walker. 

Ten  specimens,  June  11,  23,  25,  July  11  (Ainsworth),  and  one  from 
Mr.  Cockle's  collection. 
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SCOPARIA  CENTURIELLA  Schiffermuller. 

Twenty-six  specimens,  June  18,  20,  22,  23,  25,  July  2, 13, 14, 16, 19, 
23,  29  (Bear  Lake  Mountain),  August  6,  7,  8,  11,  13  (Sandon,  Mr. 
Currie),  17,  Sandon  (G.  C.  Robbins),  and  one  from  Mr.  Cockle's 
collection. 

SCOPARIA  NOMINATELLA  Hulst. 

Twelve  specimens,  July  19,  24,  August  1,  3,  6,  7,  17,  September  1 
(Shawnigan  Lake,  Vancouver  Island),  and  two  from  Mr.  Cockle's  col- 
lection, August  17,  1902,  and  August  17,  1903. 

SCOPARIA  PERNALDALIS  Dyar. 

One  hundred  and  eighty-seven  specimens,  June  24,  July  7,  15,  25, 
80,  August  4,  5,  12,  30  (Shawnigan  Lake)  and  two  from  Mr.  Cockle's 
collection,  August  30,  1902. 

SCOPARIA  RECTILINEA  ZeUer. 

One  hundred  and  seventy-six  specimens,  July  8,  15,  24,  27,  August 
5,  6,  11,  12,  13,  17,  29  (Shawnigan  Lake)  and  one  from  Mr.  Cockle's 
collection,  July  20,  1901. 

SCOPARIA  TRICOLORALIS  Dyar. 

One  specimen,  July  10  (Ainsworth)  and  two  from  Mr.  Cockle's  col- 
lection, July  7  and  August  3,  1902. 

PYRAHS  ELECTALIS  Hulst. 

No  specimens;  one  from  Mr.  Cockle's  collection,  July  2. 

PYRALIS  FARINALIS  Linnaeus. 

Ten  specimens,  June  16,  17,  24,  27,  July  23,  30,  August  7,  13. 

CRAMBUS  HAMELLUS  Thunberg. 

Sixty-three  specimens,  August  IH,  17,  21  (Nakusp),  21  (Revelstoke), 
September  2  (Wellington).  The  ground  color  of  the  wings  varies  from 
the  usual  dark  brown  to  gray  or  yellowish  gray,  showing  that  the  Cali- 
fornian  cypridalis  Hulst,  which  differs  only  in  the  ground  color,  is  not 
specifically  distinct  from  hainellus. 

CRAMBUS  PASCUELLUS  Linnaeus. 

Seven  specimens,  June  13,  18,  July  2,  7  (Lardo),  15,  17,  and  one 
from  Mr.  Cockle's  collection,  August  3,  1902. 

CRAMBUS  UNISTRIATELLUS  Packard. 

One  specimen,  July  17,  and  one  from  Mr.  Cockle's  collection,  July 
20,  1901.. 
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CRAMBUS  HORTUELLUS  Hubner. 

Thirty -seven  specimens,  June  11,  15,  16,  23.  The  specimens  vary 
in  color  from  light  {toj>ari\is  Zeller)  to  dark  {vacheUelhis  Kearfott),  the 
majority  being  intermediate. 

CRAMBUS  MYELLUS  Hubner. 

Eighteen  specimens,  July  16,  18,  24,  25,  30,  August  3,  4,  5,  6,  7, 13, 
19,  and  one  from  Mr.  Cockle's  collection,  July  21,  1902. 

CRAMBUS  VULGIVAGELLUS  Clemens. 

Three  specimens,  August  22  (Revelstoke),  28  (Victoria),  and  one 
fi'om  Mr.  Cockle's  collection,  September  1,  1902. 

CRAMBUS  PLUMBIFIMBRIELLUS,  new  species. 

Sixteen  specimens,  June  14,  16,  19,  20,  29,  July  3,  7  (Lardo),  23 
(Frye  Creek),  August  4,  7,  and  one  from  Mr.  Cockle's  collection,  July 
3, 1902.  Sordid  whitish,  palpi  sprinkled  with  gray;  fore  wings  whitish, 
tinged  with  ocherous,  especially  along  terminal  space  and  outer  half 
of  costa;  all  the  interspaces  filled  with  scattered  gray-brown  scales. 
These  scales  are  grouped  to  occasionally  indicate  a  median  line,  bent 
outward  across  cell,  but  faint  and  usually  wanting.  Outer  line  near 
the  margin,  roundly  bent  below  apex,  then  straight  and  parallel  to 
margin;  a  row  of  seven  terminal  black  dots;  fringe  shining  lead  color. 
Hind  wings  sordid  white,  a  faint  dark  line  close  to  the  margin,  a  little 
more  remote  at  the  anal  angle.     Expanse,  20  mm. 

Type.—Osit.  No.  7827,  U.  S.  National  Museum. 

CRAMBUS  OREGONICUS  Giote. 

Nine  specimens,  July  15,  21  (Bear  I^ke  Mountain),  28  (Bear  Lake 
Mountain),  August  3,  21  (Revelstoke),  September  2  (Wellington). 

CRAMBUS  MURELLUS,  new  species. 

No  specimens;  one  from  Mr.  Cockle's  collection,  without  date^  and 
two  from  Pullman,  Washington  (C.  V.  Piper).  Fore  wing  light  gray, 
dusted  with  darker;  an  illy  defined  pale  carneous  shade  over  lower 
half  of  wing,  spreading  from  the  median  fold,  fading  before  the  tor- 
nus.  Scarcely  any  lines;  subterminal  faint,  finely  linear,  dark, 
minutely  dentate  and  slightly  excurved  opposite  the  cell,  not  very  near 
the  margin.  Terminal  black  dots  very  small;  fringe  not  at  all  metal- 
lic. Hind  wings  dark  gray,  the  fringe  pale,  almost  white.  Expanse, 
22  to  24  mm. 

Type.—QsLt.  No.  7826,  U.  S.  National  Museum. 
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CRAMBUS  BONIFATELLUS  Hulst. 

Thirty-four  specimens,  June  1,  8  (Ainsworth),  13, 15,  July  15, 19,  21 
(Bear  Lake),  24,  25,  31,  August  7,  21  (Revelstoke),  22  (Revelstoke), 
and  two  from  Mr.  Cockle's  collection,  May  26,  1901,  June  11.  This 
obscurely  marked  species  varies  considerably,  the  white  speck  used  as 
a  differential  character  by  Doctor  Fernald  being  inconstant.  There 
appears  in  many  specimens  a  dark  outer  line,  curved  outward  beyond 
the  cell. 

CRAMBUS  TRISECTUS  Walker. 

Five  specimens,  August  21  (Revelstoke),  September  2  (Wellington), 
and  one  from  Mr.  Cockle's  collection,  August  17,  1901. 

MYELOIS  CORNIELLA  Ragonot. 

Sixteen  specimens,  July  15,  24,  31,  August  1,  5,  7,  17,  21  (Revel- 
stoke), 22  (Revelstoke),  and  two  from  Mr.  Cockle's  collection,  June 
24  and  July  8,  1901.  The  black  scales  of  fore  wing  form  indefinitely 
a  line  from  the  costal  inception  of  the  outer  line  to  the  inner  margin 
at  middle  of  wing.  This  is  shown  distinctly  in  Ragonot's  figure,  but 
it  is  faint  in  my  specimens  and  often  not  determinate. 

DIORYCTRIA  ABIETELLA  SchiffermiiUer. 

One  specimen,  June  20,  and  one  from  Mr.  Cockle's  collection,  July 
2,  1901. 

DASYPYGA  ALTERNOSQUAMELLA  Ragonot. 

One  specimen,  August  6,  of  this  very  pretty  and  distinctly  marked 
species.  1  have  another  from  Williams,  Arizona  (Sc*hwarz  and 
Barber),  and  two  from  Seattle,  Washington  (O.  B.  Johnson). 

AMBESA  WALSINGHAMI  Ragonot. 

No  specimens;  one  from  Mr.  Cockle's  collection,  August  4.  This 
species  is  not  represented  in  the  National  Museum  collection. 

NEPHOPTERYX  SUBTINCTELLA  Ragonot. 

Two  specimens,  June  16,  25,  and  two  from  Mr.  Cockle's  collection, 
June  24,  1901,  and  June  7,  1903. 

NEPHOPTERYX  OVALIS  Packard. 

No  specimen;  one  from  Mr.  Cockle's  collection,  June  28,  1902,  is 
rather  larger  and  lighter  colored,  but  essentially  similar  to  eastern 
specimens. 
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MEROPTERA  PRAVELLA  Grotc. 

One  specimen,  June  13,  and  two  from  Mr.  Cockle's  collection,  May 
27,  1902,  and  July  7,  1902. 

SALEBRIA  L^VIGATELLA  HuUt. 

No  specimens;  one  from  Mr.  Cockle's  collection,  May  29,  1901. 
LAODAMIA  FITSCA  Haworth. 

Three  specimens,  July  29  (Bear  Lake  Mountain),  August  4,  31 
(Shawnigan  Lake),  and  one  from  Mr.  Cockle's  collection,  July  7,  1902. 

ETIELLA   ZINCKENELLA  Treitschke. 

No  specimens;  one  from  Mr.  Cockle's  collection,  July  3,  1902. 

ZOPHODIA  PACKARDELLA  Ragonot. 

One  specimen,  April  30  (Mr.  Cockle),  and  two  from  Mr.  Cockle's 
collei'tion,  April  28,  1901,  and  May  20,  liK)2. 

EUZOPHERA  OCHRIFRONTELLA   ZeUer. 
Two  specimens,  July  23,  30. 

ECCOPISA  SERRATILINEELLA  Ragonot. 

Four  specimens,  August  17,  September  4  (Shawnigan  Lake),  and  one 
from  Mr.  Cockle's  collection,  June  24,  1902. 

HULSTIA  UNDULATELLA  'Clemens. 

Twenty-eight  specimens,  April  27  (Mr.  Cockle),  June  27,  28,  July 
1,  3,  4,  10  (Ainsworth),  16,  and  one  from  Mr.  Cockle's  collection, 
July  8,  1902. 

EPHESTIA  AMARELLA,  new  species. 

Three  specimens,  June  13,  23,  24.  Fore  wings  with  9  veins,  hind 
wings  with  7;  tongue  long;  ocelli  absent,  palpi  erect,  hind  wings  with 
veins  3  and  4  connate.  By  these  characters  it  falls  between  Earythmia 
and  UnadilliL^  according  to  Hulst's  tables,  but  is  really  an  EpJieatUu 

Light  gray;  a  carneous  reddish  shade  along  inner  third  of  wing, 
most  distinct  on  submedian  fold  in  median  space.  Inner  line  obsolete, 
but  indicated  by  a  broad,  light  blackish  outer  edge,  which  forms  a 
straight,  slightly  oblique  band.  Discal  spot  of  two  superimposed  dots. 
Outer  line  obsolete,  indicated  by  its  rather  narrow,  blackish  inner 
shade,  inwaved  opposite  cell  and  on  submedian  fold,  Hind  wings 
whitish,  fuscous  along  costa.     Expanse,  18  nmi. 

7y/><?.— Cat.  No.  7828,  U.  S.  National  Museum. 
Troc.  N.  M.  vol  xxvii— 03 63 
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HOMCEOSOMA  MUCIDBLLUM  Ragonot. 

One  specimen,  June  24,  and  one  from  Mr.  Cockle's  collection,  June 

20,  1902. 

EPHESTIODES  GILVESCENTELLA  Ragonot. 

Four  specimens,  June  18,  July  1,  August  13,  and  one  from  Mr. 
Cockle's  collection,  June  27. 

EPHESTIODES   BENJAMINELLA,  new  species. 

Five  specimens,  June  22,  July  19,  24,  25,  Augnst  3,  two  f  i-om  Mr. 
Cockle's  collection,  July  19,  1901,  August  17,  and  five  from  Pullman, 
Washington  (C.  V.  Piper),  July  11,  12,  1898,  and  August  2,  1899. 
Dark  fuscous  with  a  red  tint.  Lines  more  or  less  obscured,  pale, 
edged  with  blackish  toward  median  space;  discal  dots  black,  indistinct 
Hind  wings  fuscous.  Anal  tuft  of  male  sordid  ocherous.  Expanse, 
13-14  mm. 

The  form  differs  from  gUvescenteUa  Ragonot  and  nigrdla  Hulst  by 
the  fuscous  hind  wings.  It  seems  nearest  allied  to  erythrdla  Ri^onot, 
which  1  have  not  seen,  but  is  not  so  red,  that  being  described  as  ''dark 
vinous  red,  dusted  with  black  on  costa  and  veins." 

Tyjy^.— Cat.  No.  7830,  U.  S.  National  Museum. 

Respectfully  dedicated  to  Dr.  Marcus  Benjamin,  the  efficient  editor 
of  these  Proceedings. 

Family  PTEROPHORID^. 

PLATYPTILIA  COSMODACTYLA  Hiibncr. 

Three  specimens,  July  11,  12,  19  and  one  from  Mr.  Cockle's  collec- 
tion, June  21,  1902.  The  larvae  were  found  in  the  red  bractii  of  the 
high  bush  honeysuckle  {Lonieera  Invohicrata)^  eating  holes  in  the  young 
fruit  through  the  bracts  and  destroying  the  fruit.  A  larva  in  the 
penultimate  stage  had  the  following  characters.  I  have  described 
the  mature  larva  from  a  Coloradan  specimen.^ 

Larva. — Head  bilobed,  shining  black.  Cervical  shield  quadrate, 
black;  thoracic  feet  and  anal  plate  black;  tubercles  brown,  angularly 
plated,  i  and  ii  with  a  pale  hair  and  very  short  black  one  separate, 
i  dorsad  to  ii;  tubercle  iii  also  with  multiple  hairs;  two  secondary 
hairs,  very  short,  black,  below  tubercle  i;  tubercle  iiia  present;  iv  +  v 
with  a  secondary  hair  closely  adjoining;  vi  single.  Skin  with  sparse, 
dark,  secondary  granules.  Dorsum  broadly  whitish  with  dorsal  red- 
dish line;  sides  dull  reddish,  stigmatal  region  whitish.  The  mature 
larva  has  numerous  secondary  hairs. 

aProc.  U.  S.  National  Museum,  XXV,  X902,  p.  399, 
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PLATYPTILIA  TESSERADACTYLA  Linnaeus. 

Two  specimens,  July  29  (Bear  Lake  Mountain),  August  11  (Kokanee 
Mountain). 

PLATYPTILIA  CARDUIDACTYLA  Riley. 

Five  specimens,  June  5,  23,  July  21  (Bear  Lake^,  August  5,  and  one 
from  Mr.  Cockle's  collection,  June  24. 

OXYPTILUS  NINGORIS  Walsingham. 

Seven  specimens,  June  25,  27,  29,  August  3.  The  young  larvae  were 
found  webbing  the  heads  and  deforming  the  leaves  of  a  wooly  herba- 
ceous plant  with  milky  juice,  Illeracium  alhijlorum.  The  larvae  were 
very  small  but  made  a  great  showing  as  the  whole  head  of  the  plant 
is  webbed  and  distorted,  the  leaves  crumpled  and  the  flower  shoot  does 
not  grow  up  as  it  normally  would. 

Larva, — Head  small,  bilobed,  pale  honey  yellow,  mouth  pointed. 
Body  robust,  tapering  a  little  at  the  ends,  feet  normal,  slender,  dilated 
at  the  ends  as  usual  in  the  Pterophoridse.  Primary  hairs  simple, 
coarse,  white,  i  and  ii  closely  approximated,  the  tubercles  black;  iii 
single,  iv  and  v  closely  approximated,  vi  single,  the  tubercles  brownish 
ringed.  Numerous  small  secondary  hairs  all  over,  white,  short, 
broadly  clavate  tipped.  Olivaceous  green,  the  food  dark;  skin  densely 
covered  with  minute  black,  flat  granules;  spiracles  black  ringed. 
Later  there  is  a  deep  brown  spot  on  tubercle  i+ii. 

Pupa. — Attached  by  the  anal  extremity,  free;  pale  yellow,  the  tuber- 
cles like  those  of  the  larva,  the  dorsal  ones  colored  red.  The  young: 
larva  is  without  the  capitate  secondary  hairs. 

OXYPTILUS  TENUIDACTYLUS  Fitch. 

Two  specimens,  June  23  (bred).  The  larvse  occured  on  the  thimble- 
berry  {Ruhun  mdkatim)  with  the  normal  structure  and  coloration. 
I  have  described  them  from  New  York  specimens  on  blackberry.^ 

PTEROPHORUS  ANGUSTUS  Walsingham. 

Thirty-three  specimens,  June  9,  10,  11,  13,  20,  21,  23,  24,  25, 
30,  July  11  (Ainsworth),  24,  25,  and  one  from  Mr.  Cockle's  collection 
June  10,  1902.  The  moths  were  easily  started  up  from  low  grass  and 
weeds,  but  especially  from  the  plant  Anaplialh  margaratacea^  which  I 
suppose  is  their  food  plant.  Larvae  were  found  commonly  in  the 
flower  he^ids  of  this  plant,  but  unfortunately  were  not  bred.  The 
following  is  a  description  of  them: 

Larva, — Head  shining  brown-black,  bilobed,  the  dypeus  reaching 
vertex,    rounded    at  top;   mouth   pointed.     Body   robust,    flattened, 

a  Psyche;  VIII,  1898,  p.  249. 
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tajjered  behind,  feet  normal,  8mall.  Densely  covered  with  brown- 
black,  flat  granules,  forming  a  double  patch  dorsally,  bisected  by  a 
pale  dorsal  line;  ground  color  whitish,  forming  a  subdorsal  band;  seg- 
mental incisures  shagreened.  Tubercles  i  and  ii  separate,  i  dorsally 
placed,  with  secondary  hairs;  iv  and  v  separate.  Later  the  larva  is 
whitish,  with  the  flat  black  granules;  dorsal,  subdorsal,  and  stigmata! 
purplish  bands,  the,  dorsal  band  geminately  segmentarily  bimaculate 
in  blackish. 

PTEROPHORUS  HELIANTHI  Walsingham. 

No  specimens;  one  from  Mr.  Cockle's  collection,  August  10  (South 
Fork  Creek),  may  be  referable  to  this  species,  although  it  lacks  the 
subapical  brown  dash  shown  in  Lord  Walsingham's  figure.  The  two 
discal  dots  are  present,  and  the  brown  powdering  around  the  fissure. 

PTEROPHORUS  BRUCEI  Femald. 

Two  specimens,  August  12,  September  4  (Shawnigan  Lake,  Van- 
couver Island),  in  poor  condition,  but  seeming  to  agree  with  speci- 
mens from  Colorado  so  named  for  me  by  Dr.  C.  II.  Femald. 

STENOPTILIA  COLORADENSIS  Fcrnald. 

One  specimen,  June  25,  agrees  well  with  Doctor  Fernald's  type 
before  me,  except  that  it  is  smaller. 

Family  ORNEODID.E. 

ORNEODES  HEXADACTYLA  Linnasus. 

One  specimen,  July  13  (bred),  and  one  from  Mr.  Cockle^s  collection, 
April  24.  The  moth  emerged  in  a  jar  containing  leaf  miners  on  snow- 
berry,  but  I  am  not  certain  that  I  have  correctly  observed  the  larva. 

Family  TORTRICID.E. 

OLETHREUTES  CAPREANA  Hiibner. 

One  specimen,  July  9,  and  one  from  Mr.  Cockle's  collection.  Mr. 
W.  D.  Kearfott,  in  kindl}^  going  over  my  Tortricid  material  from 
Kaslo,  named  this  form  fr!(jidana  Packard.  His  determination  may 
be  perfectly  correct,  but,  if  ^o^  frigidarui  can  not  be  a  distinct  species 
from  the  European  capreana, 

OLETHREUTES  CAMPESTRANA  ZeUer. 

Sixty-three  specimens,  June  7,  10,  11,  13,  16, 18,  19,  20,  22,  23,  24, 
25,  26,  27,  30,  July  2,  3,  4,  8,  10  (Ainsworth),  11  (Ainsworth),  19,  25, 
August  3,  4.  The  larvte  of  this  common  little  species  occurred  on  the 
thJmbleberry  {Uubm  nu^kanm)^ 
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Larm. — Head  rounded,  squarish,  held  obliquely,  smooth  and  even 
in  front,  clypeus  highly  triangular;  deep  black,  slightly  shining, 
mouth  a  little  paler,  basal  joint  of  antennae  pale.  Cervical  shield 
large,  dull  black,  vinous  tinted.  Body  slender,  very  active,  uniformly 
dark  vinous  brown  throughout;  anal  plate  black;  tubercles  small, 
slightly  i-aised,  appearing  paler  than  the  body  by  reflection  of  light, 
really  concolorous.  Setae  moderate,  brownish,  longer  on  the  anal  end, 
iv+v;  on  thorax  ia+ib  and  iia+iib. 

OLETHRBUTES  CORUSCANA  Clemens. 

Thirty-seven  specimens,  June  11,  13,  16,  17,  18,  19,  20,  22,  23,  24, 
25,  29,  30,  July  1,  2,  4,  10  (Ainsworth),  13,  15,  and  one  from  Mr. 
Cockle's  collection,  June  18,  1902.  The  specimens  are  larger  than 
eastern  coniscana^  the  hind  wings  paler.  Some  examples  closely 
approach  consteUaiana  Zeller. 

OLETHREUTBS  DUPLEX  Walsingham. 

Five  specimens,  June  10,  12,  16,  and  one  from  Mr.  Cockle's  collec- 
tion, June  27,  1901.  The  green  larvae  were  found  on  aspen,  but  spun 
before  a  description  had  been  prepared. 

EUCOSMA  CIRCULANA  Hiibner. 

No  specimens;  one  from  Mr.  Cockle's  collection.  The  specimen  is 
large,  like  those  I  have  from  Manitou,  Colorado,  and  Huachuca  Moun- 
tains, Arizona,  and  the  transverse  obscure  silvery  bands  are  straight. 
The  costal  fold  is  closely  applied  and  difficult  to  see.  I  can  not  posi- 
tively observe  it  in  the  E^also  specimen,  though  it  is  fairly  obvious  in 
some  of  the  others. 

EUCOSMA  CASTANEANA  Walsingham. 

Nineteen  specimens,  June  26,  27,  Jul^^  10,  and  one  from  Mr.  Cockle's 
collection,  June  24.  The  moths  were  common,  flying  about  the  goose- 
berry blushes  on  which  their  larvae  fed. 

EUCOSMA  JUNCTICILIANA  Walsingham. 

No  specimens;  one  from  Mr.  Cockle's  collection  resembles  eastern 
specimens  so  nearly  that  I  do  not  venture  to  separate  it. 

EUCOSMA  AGRICOLANA  Walsingham. 

Two  specimens,  June  11,  17,  and  one  from  Mr.  Cockle's  collection. 

EUCOSMA  ATOMOSANA  Walsingham. 

No  specimens;  one  from  Mr.  Cockle's  collection,  considerably  worn, 
seems  probably  referable  to  this  species  on  comparison  with  Walsing- 
ham's  figure.  , 
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EUCOSMA  TRANSMISSANA  Walker. 

One  specimen,  July  28  (Bear  Lake  Mountain)  and  three  from  Mr. 
Cockle's  collection,  May  13,  June  11,  are  apparently  very  near  to  frajw- 
jntHHuna  Walker,  if  not  really  that  species.  They  may  retain  the 
identification  pending  the  receipt  of  more  complete  collections. 

EUCOSMA  DORSISIGNATANA  Clemens. 

Two  specimens,  sent  by  Mr.  Cockle,  taken  probably  sometime  in 
August. 

EUCOSMA  PULSATILLANA  Dyar. 

Thfee  specimens,  July  24,  25,  29  and  one  from  Mr.  Cockle\s  collec- 
tion, July  31.  The  larvae  were  found  webbing  and  killing  the  leaves 
of  clematis. 

EUCOSMA  SIMILANA  Hiibner. 

No  specimens;  two  from  Mr.  Cockle's  collection,  October  1,  1902. 

EUCOSMA  CRENANA  Hubner. 

• 

Forty-four  specimens,  March  26  (Mr.  Cockle),  June  1,  29,  July  1, 
2,  5,  6,  8,  24,  26,  31,  August  4,  5,  6,  11,  12,  13,  17,  and  six  from  Mr. 
Cockle's  collection,  March  29,  April  4,  June  6,  September  21,  Octo- 
ber 20.  This  seems  inseparable  from  the  European  species.  Mr. 
Kearfott  has  recently  described  it  as  Prftfeopteryx  eohimhia^  with  two 
varieties,  but  1  do  not  think  the  new  name  necessary.  It  is  extremely 
variable,  but  my  European  series  of  six  specimens  match  nicely  the 
forms  calumVui  Kearfott  and  allndormiui  Kearfott.  It  should  certainly 
not  be  placed  in  Proteoptery.r^  which  has  no  costal  fold  in  the  male.* 
Meyrick^  gives  the  larva  on  willow.  A  number  of  my  specimens 
were  bred  from  this  plant,  but  so  mixed  with  other  species  that  I 
can  not  give  a  description  of  the  larva  with  certa-inty. 

THIODIA  APACHEANA  Walsingham. 

Eight  specimens,  June  23,  24,  and  one  from  Mr.  Cockle\s  cx)llection, 
June  11.  They  agree  well  with  one  from  Los  Angeles,  California 
(Koebele),  identified  by  Lord  Walsingham  in  1887.  They  are  a  little 
larger  and  the  markings  seem  brighter,  which  is  probably  due  to  their 
being  fresher.  In  going  over  this  species  with  Mr.  Kearfott  we 
concluded  that  it  wfn^  Euco>nna  a/Aa;/^^/?^?7m  Walsingham;  but  in  this 
we  were  hasty,  as  the  male  has  no  costal  fold.  It  resembles  the  figure 
of  that  species,  however. 

«Can.  Ent.,  XXXVI,  1904,  p.  112. 

*  As  this  is  in  preas  I  see  that  Professor  Femald  correots  Lore!  Walsingham' s  dia^^ 
nosis  of  ProteopUryx  to  inchide  the  costal  fold.     Can.  Ent,  XXXVI,  1904,  p.  120. 
cHandb.  Brit.  Lep.,  1895,  p.  493. 
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THIODIA  PSEUDOTSUGANA  Kearfott. 

Twenty  speciraens,  June  24,  July  9,  August  4,  10  (Kokanee  Moun- 
tain), 17,  and  three  from  Mr.  Cockle's  collection,  April  10,  1902, 
August  10  (Kitchener  Glacier).  Several  of  the  specimens  were  found 
torpid  on  snow.  The  larva)  were  beaten  from  a  spruce  tree  at  Powder 
Creek. 

Lainxi, — Head  bilobed,  elongate,  reddish  luteous,  sutures  and  jaws 
dark  brown,  eye  black,  antennae  white  at  base,  black  at  tip.  Cer- 
vical shield  large,  black,  shading  paler  before,  rather  broadly  bisected. 
Later  head  red  brown,  epistoma  and  bases  of  antenn«e  white.  Cer- 
vical shield  green,  except  the  black  posterior  rim.  Body  green  with- 
out marks. 

THIODIA  ARCTOSTAPHYLANA  Kearfott. 

Seven  specimens,  all  raised  from  larvte  on  bearberry  {Arctostaphyloa 
uva-ur»i).  They  emerged  late  in  August.  The  larvse  are  sordid  whitish 
with  red  brown  heads  and  spin  up  the  ends  of  the  shoots  of  the  plant, 
eating  out  the  terminal  bud.  I  found  the  same  larvae  two  years 
previously  high  on  the  foothills  back  of  Golden,  Colorado,  where  the 
bearberry  grows.     These  moths  also  emerged  in  August. 

Lanm. — Head  rounded,  apex  in  joint  2,  shining  brown,  clypeus 
high.  Cervical  shield  rather  large,  shining  luteous,  transparent, 
shading  to  black  behind.  Anal  plate  brown-black;  some  small  shields 
on  joint  13  anteriorl}^  a  single  dorsal  and  a  subdorsal.  Body  robust, 
tapering  at  the  ends,  not  very  active;  translucent  gi-eenish  yellow, 
food  opaquely  gi*een;  tubercles  small  but  distinct,  blackish  luteous, 
ia+ib,  iia+iib,  iv+v,  i  dorsad  to  ii.  Feet  normal,  short,  the  thoracic 
ones  black. 

THIODIA  ELONGANA  Walsingham,  var.  TRANSVERSA  Walsingham. 

Ten  specimens, .  June  8  (Ainsworth),  and  one  from  Mr.  Cockle's 
collection,  June  30,  1902.  Three  are  elangaria^  seven  of  the  form 
transversa.  I  can  not  regard  these  as  distinct  species.  They  were 
flying  commonly  in  a  dried-out  swamp  near  Loon  Lake  above  Ains- 
worth,  but  alighting  among  dead  brush  were  very  difficult  to  capture. 

THIODIA   ARTEMISIANA  Walsingham,  var.  INFIMBRIANA,  new  variety. 

Three  specimens,  June  23,  August  9  (South  Fork  Creek),  and  two 
from  Mr.  Cockle's  collection,  August  4  and  August  17,  1902,  The 
specimens  are  a  little  smaller  than  the  typical  form,  the  dark  bands  on 
the  wing  rather  less  oblique  and  the  fringe  light  gray  like  the  bands, 
not  discx)lorously  bright  brown. 

Tyj)e,—C^L  No.  7659,  U.  S.  National  Museum. 
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EPINOTIA  BIANGULANA  Walsingham. 

One  specimen,  October  13  (Mr.  Cockle)  and  one  from  Mr.  Cockle's 
collection,  September  30.  These  nearly  agree  with  Loixl  WaLsing'ham'8 
figure  and  may  remain  under  the  name,  at  least  temporarily. 

EPINOTIA  LINDANA  Femald. 

Five  specimens,  August  8, 11,  and  two  from  Mr.  Cockle's  collection, 
September  2,  September  6,  1902.  Mr.  Cockle's  specimens  have  the 
dark  costal  part  of  the  fore  wings  red  brown,  while  mine  are  dark 
brown.  His  specimens  are  probably  discolored.  The  lan^se  occurred 
on  dogwood  (Comm)^  spinning  up  the  leaves  and  killing  them. 

Larva, — Head  retracted  in  joint  2,  shining  brown,  blotched  with 
black,  epistoraa  and  bases  of  antennae  pale.  Cervical  shield  large, 
black.     Abdomen  slender,  colorless  whitish,  tubercles  slightly  shining. 

EPINOTIA  MEDIPPLAGATA  Walsingham. 

Seven  specimens,  June  20,  21,  25,  July  2,  21  (Bear  Lake  Mountain), 
and  one  from  Mr.  Cockle's  collection,  July  3,  1902.  Mr.  Kearfott 
and  myself,  after  comparing  carefully  Lord  Walsingham's  figure  and 
description,  have  concluded  that  we  have  correctly  identified  this  form. 

ANCYLIS  MEDIOFASCIANA  Clemens. 

No  specimens;  two  from  Mr.  Cockle's  collection,  June  11  and  27. 

EUDEMIS  VACCINIANA  Packard. 

One  specimen,  July  23. 

ANCYLIS  BIARCUANA  Stephens. 

One  specimen,  the  label  lost,  and  one  from  Mr.  Cockle's  collection, 
June  11. 

ANCYLIS  PACIFICANA  Clemens. 

Four  specimens.  May  29,  31,  June  3,  and  one  from  Mr.  Cockle's 
collection,  May  9,  1902. 

ENARMONIA  NIGRICANA  Stephens. 

No  specimens;  three  from  Mr.  Cockle's  collection,  May  28,  June  10, 
1901,  of  which  I  have  retained  one  for  the  National  Museum.  The 
species  was  omitted  from  Bulletin  No.  52  by  Doctor  Fernald,  but  is 
well  known  to  occur  in  Canada.® 

«Bull.  U.  S.  Dept.  Agr.,  Div.  Ent,  No.  33,  new  series,  1902,  p.  96. 


Digitized  by  VjOOQIC 


Ko.  1376.       LEPIDOPTEItA  OF  WE  KOOTENAI  DISTRICT-DYAR.        d2d 
ENARMONIA  COCKLEANA  Kearfott. 

Twenty-five  specimens,  June  15,  16,  17,  July  1,  2,  4,  8,  19,  28,  26, 
26,  and  one  from  Mr.  Cockle's  collection,  July  3,  1902.  Extremely 
near  the  European  cruciana  Linnaeus  and  in  all  probability  not  specif- 
ically distinct  therefrom.  The  European  larva  feeds  on  willow.  Many 
of  my  specimens  were  bred  from  this  plant.  The  following  is  a 
description  of  the  larvae,  but  there  is  a  chance  that  it  is  not  correct,  as 
the  cultures  from  the  willow  buds  yielded  a  mixture  of  species  and  the 
description  may  have  been  taken  from  a  Eucosma  crenana. 

Larva. — Head  bilobed,  pale  translucent  brown,  irregularly  smoky 
shaded  over  the  lobes,  apex  retracted,  clypeus  high,  eye  and  a  dash 
behind  black,  mouth  brown.  Body  moderately  slender,  not  very 
active,  translucent  pale  greenish  yellow,  the  food  showing  opaquely 
green,  not  filling  the  body.  Cervical  shield  shining  translucent  pale 
luteous,  a  little  smoky  blotched  about  the  edges.  Tubercles  concolor- 
ous,  minute,  a  little  shining;  setae  pale.  Feet  normal,  pale,  no  plates; 
several  short  stiflp  spines  at  the  end  of  the  anal  flap.  Tubercles  ia+ib, 
iia+iib,  iv+v. 

ENARMONIA  GALL^SALICANA  Riley. 

One  specimen,  June  25,  determined  by  Mr.  W.  D.  Kearfott. 

HEMIMENE   PLUMBANA  Scopoli. 

Fourteen  specimens,  June  4,  July  28  (Bear  Lake  Mountain),  29 
(Bear  Lake  Mountain). 

HEMIMENE  ALPINANA  Treitschke. 

Four  specimens,  June  12,  20, 25,  and  one  from  Mr.  Cockle's  collection 

June  24. 

ACLERIS  VARIANA  Femald. 

Nine  specimens,  June  11,  August  3,  September  9  (Field),  10  (Banff, 
Alberta),  and  seven  from  Mr.  Cockle's  collection,  July  8, 1902,  October 
16,  19,  20,  1902. 

ACLERIS  SCABRANA  Curtis. 

One  specimen,  June  1,  which  Mr.  Kearfott  named  trwlgnana  Robin- 
son; but  does  not  correspond  with  it,  as  I  have  these  species  separated. 

ACLERIS  FERRUGINIGUTTANA  Femald. 

One  specimen,  August  30  (Shawnigan  Lake,  Vancouver  Island),  and 
one  from  Mr.  Cockle's  collection,  April  15,  1902. 

ACLERIS  EFFRACTANA  Froelich. 

Two  specimens,  July  6,  August  4.  Much  darker  than  the  European 
species  and  possibly  specifically  distinct  therefrom.  One  specimen 
was  bred  from  a  jar  of  mixed  pup^.  ^.^^^^^  ^^  i^OOgk 
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ACLERIS  HASTIANA  Linnaeus,  var.  SIGNATANA  Heyden. 

Four  specimens,  August  0,  8,  and  live  from  Mr.  Cockle's  collection, 
showing  much  variation.  The  two  specimens  which  1  refer  to  the 
variety  slgnatana  were  bred  from  larvae  webbing  the  heads  of  Azalea. 
The  head  was  luteous,  body  greenish,  grayish  dorsally  but  transparent; 
male  glands  yellowish.  One  variety  of  the  moth  was  small  with  a 
yellow  stripe.  I  have  one  captured  specimen  of  it  and  one  from 
Mr.  Cockle's  collection,  October  10,  1902.  Another  variety  had  a 
white  costal  shade,  the  specimen  being  from  Mr.  Cockle's  collection, 
April  20. 

ACLERIS  SCHALLERIANA  Linnaeus. 

One  specimen,  July  2t^  and  four  from  Mr.  Cockle's  collection,  June 
6,  11,  September  18. 

ACLERIS  BRITTANIA  Kearfott. 

Sixteen  specimens,  July  4,  5,  8,  21,  24,  August  3,  6,  .31  (Shawnigan 
Lake),  September  5  (Shawnigan  Lake),  and  one  from  Mr.  Cockle's  itol- 
lection,  August  3,  1901.  The  larvre  were  bred  on  thimbleberr}-  and 
rose.  On  the  former  plant  they  often  bit  oflp  the  leaves  partly,  living 
in  the  dead  and  dried  portion. 

L(irva. — Head  squarish,  full  in  front,  shining  brown  black,  diluted 
about  the  mouth.  Cervical  shield  luteous,  blackish  blotched  at  the 
borders.  Bodj'  moderate,  shining  transparent  greenish,  the  male 
glands  faintly  whitish.  Tubercles  concolorous,  obscure;  seta?  small. 
Thoracic  feet  black. 

ARCHIPS  ROSACEANA  Harris. 

Thirteen  specimens,  June  25,  July  19,  21,  25,  31,  August  6,  7,  12, 
13,  26  (Victoria),  September  5  (Victoria),  and  one  from  Mr.  Cockle's 
collection,  July  1, 1901.     A  specimen  was  bred  from  a  larva  on  aspen. 

ARCHIPS  VIRESCANA  Clemens. 

Eighteen  specimens,  June  16,  July  2,  7,  8, 15, 18, 19,  23,  25,  August 
1,  3,  4,  5,  11,  13,  14  (Revelstoke,  Mr.  Currie),  and  one  from  Mr. 
Cockle's  collection,  July  20,  1901. 

ARCHIPS  ARGYROSPILA  Walker. 

Five  specimens,  July  19,  25,  August  12,  15  (in  train  near  Field, 
Mr.  Currie). 

ARCHIPS  PERSICANA  Fitch. 

Seventeen  specimens,  June  15,  ir»,  23,  25,  July  2, 15,  21,  23,  24,  25, 
August  5,  6,  11,  and  one  from  An.  Cockle's  collection  July  3,  1902. 
A  larva  was  found  on  CeaTwthus  and  produced  this  species. 
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Larva. — Head  green,  opaquely  luteous  over  the  lobes,  antennas 
white  at  base,  black  at  tip,  epistoma  white,  ocelli  black,  a  short  black 
baud  on  side  of  head  behind.  Body  translucent  green,  a  faint  yel- 
lowish line  along  tubercles  i  and  ii.  Cervical  shield  green,  faintly 
luteous  tinged.  Thoracic  feet  blackish;  tubercles  moderate,  whitish, 
raised,  conspicuous  with  black  hair  dots;  anal  plate  luteous;  tubercles 
iv  +  V.     Dorsal  vessel  dark  green;  segments  coarsely  annulate. 

PLATYNOTA  SBNTANA  Clemens. 

Thirteen  specimens,  June  16,  17,  23,  28,  July  3,  4,  11,  15,  21,  25, 
August  5,  6,  7,  and  two  from  Mr.  Cockle's  collection  June  21.  The 
larvae  were  bred  on  clematis  mixed  with  Encosma  puhatiUana  and 
also  on  birch  where  they  had  killed  the  leaves. 

Larva. — Head  vinous  black,  diluted  with  brown  streaks,  or  brown. 
Cervical  shield  large,  black,  shading  to  luteous  on  the  front  border. 
Body  green  or  purplish,  the  subdorsal  fat  body  faintly  whitish. 
Tubercles  small,  white,  hair  dots  black;  setae  stiflp,  pale;  thoracic  feet 
largely  black;  male  glands  large,  dull  vinous. 

TORTRIX  DORSALANA  Dyar. 

One  specimen,  June  30,  and  one  from  Mr.  Cockle's  collection,  July 
14,  1901. 

TORTRIX  ARGENTANA  Clemens. 

One  specimen,  June  15,  and  one  from  Mr.  Cockle's  collection. 

TORTRIX  OSSEANA  Scopoli. 

No  specimens;  one  from  Mr.  Cockle's  collection,  August  10  (Camp 
Mansfield). 

.     TORTRIX  ALBICOMANA  Clemens. 

Three  specimens,  June  29,  Jul}^  4,  August  3. 

TORTRIX  BERGMANNIANA  Linnseus. 

Four  specimens,  June  25,  29,  July  15, 18,  and  one  from  Mr.  Cockle's 
collection,  July  1. 

BULIA  MINISTRANA  Linnseus. 

One  specimen,  June  11,  and  one  from  Mr.  Cockle's  collection, 
June  11. 

EULIA  GLOVERANA  Walsingham. 

Four  specimens,  July  2,  15,  27,  August  3;  determined  by  Mr. 
Kearfott. 

PHALONIA  DUBITANA  HUbner. 

No  specimens;  one  from  Mr.  Cockle's  collection,  May  30. 
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PHALONIA  DEUTSCHIANA  Zetterstedt. 

No  specimens;  one  from  Mr.  Cockle\s  collection,  July  12,  agreeing^ 
essentially  with  European  specimens. 

COMMOPHILA  FUSCODORSANA  Kearfott. 

No  specimens;  one  from  Mr.  (k^ckle's  collection,  June  7,  formed  Mr. 
Kearfott's  type  and  has  been  retained  in  the  National  Museum. 

CARPOSINA  CRESCENTELLA  Walsingham. 

No  specimens;  one  from  Mr.  Cockle's  collection,  May  12,  1902,  is 
larger  than  my  Eastern  specimens,  hut  not  separable  specifically  there- 
from, at  least  with  the  present  small  material. 

Family  YPONOMEUTID^. 

ALLONONYMA  DIANA  Hubner,  var.  BETULIPERDA  Dyar. 

One  specimen,  August  4,  bred  from  a  cocoon  on  alder. 

HEMEROPHILA  ALPINELLA  Busck. 

Four  specimens,  July  21  (Bear  Lake  Mountain),  and  one  from  Mr. 
Cockle's  collection,  July  9,  1901. 

CHOREUTIS  ONUSTANA  Walker. 

Four  specimens,  June  11,  18,  23,  July  21  (Bear  Lake  Mountain), 
and  one  from  Mr.  Ck)ckle's  collection,  July  3,  1902. 

CHOREUTIS  LEUCOBASIS  Feraald. 

Five  specimens,  Ma}^  29,  July  12,  13,  14.  The  larva  occurred  on 
Anaphalis  murgaratacea  in  a  soft  web  on  the  top  of  a  leaf,  solitary. 

Larva. — Head  long,  elliptical,  mouth  pointed,  lobes  full,  clypeus 
high;  held  flatly;  pale  luteous,  ocelli  black,  mouth  brown.  Body 
cylindrical,  tapering  at  the  ends,  slender,  segments  coarsely  annulate, 
feet  normal,  slender.  Pale  green;  a  broad  dorsal  yellowish,  illy 
defined  shade;  tubercles  small,  black,  distinct;  seta?  pale,  rather  long, 
iv  and  v  closely  approximated,  v  smaller  and  a  little  ventrad;  no  dir»- 
colorous  shields;  feet  all  pale. 

Cocoon  fusiform,  white. 

GLYPHIPTERYX  IMPIGRITELLA  Clemens. 

No  specimens;  one  in  Mr.  Cockle's  collection,  May  29. 
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CEROSTOMA  RADIATELLA  Donovan. 

No  specimens;  two  in  Mr.  Cockle's  collection,  March  27  and  April 
10,  1902. 

TRACHOMA  FALCIPERBLLA  Walsingham. 

One  specimen,  August  7,  and  two  from  Mr.  Cockle's  collection, 
August  28  and  October  20, 1902. 

HARPHYPTERYX  DENTIFERELLA  Walsingham. 

One  specimen,  August  7. 

PLUTELLA  MACULIPENNIS  Curtis. 

Fifteen  specimens,  June  1,  3,  11,  13,  14,  20,  July  4,  14,  15,  24,  and 
one  from  Mr.  Cockle's  collection,  May  28.  The  larvae  occurred  on 
cabbage  and  other  cruciferous  plants. 

PLUTELLA  POULELLA  Busck. 

No  specimens;  one  from  Mr.  Cockle's  collection,  July  12,  formed 
Mr.  Busck's  type  and  has  been  retained  in  the  National  Museum. 

PLUTELLA  INTERRUPTA  Walsingham. 

No  specimens;  one  in  Mr.  Cockle's  collection,  June  24. 

ZELLERIA  GRACILARIELLA  Busck. 

Nine  specimens.  May  31,  July  19,  22,  23,  25,  26,  29.  The  larvse 
occurred  on  Ribe^i  Idoustre^  gregariously  in  a  large  loose  web  among 
the  leaves. 

Larva. — Slender,  head  luteous,  heavily  spotted  with  black,  body 
with  a  subdorsal  smoky  black  shade.  The  cocoon  is  fusiform,  white, 
in  a  cloud  of  delicate  white  silk  with  drops  of  fluid  in  it. 

ZELLERIA  RIBESIELLA  Busck. 

Two  specimens,  July  22,  25.  Bred  from  the  same  lot  of  larvse  that 
gave  the  preceding  species  and  it  is  probably  a  variety  of  that. 

ARGYRESTHIA  PYGM^ELLA  Hiibner. 

Nine  specimens,  July  10,  16,  18,  24,  August  3,  28  (Victoria). 

ARGYRESTHIA  GOEDARTELLA  Linnasus. 

Forty-three  specimens,  July  10,  31,  August  5,  September  3  (Wel- 
lington). The  Wellington  specimens  were  all  collected  on  alder, 
which  is  evidently  the  food  plant  of  the  species. 
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FamUy  (ECOPHORID^. 

DEPRESSARIA  AROILLACEA  Walsingham. 

Four  specimens,  June  5,  August  6,  21  (Revelstx^ke),  2!i  (Revelstoke), 
and  one  from  Mr.  Cockle's  collection,  April  24. 

DEPRESSARIA  KLAMATHIANA  Walsingham. 

Two  specimens,  August  i,  11,  and  three  from  Mr.  Cockle's  collec- 
tion, April  1,  April  30,  1902,  and  September  18. 

DEPRESSARIA  ROSACILIELLA  Busck. 

One  specimen,  June  5,  and  one  from  Mr.  Cockle's  collection.  May 
4,  1901. 

DEPRESSARIA  ALIENELLA  Busck. 

One  specimen,  August  6. 

DEPRESSARIA  PALLIDELLA  Busck. 

One  specimen,  August  6,  and  one  from  Mr.  Cockle's  collection, 
August  16,  1901. 

BORKHAUSENIA  PSEUDOSPRETELLA  Stainton. 

Four  specimens,  August  8,  13  (Sandon,  Mr.  Currie),  September  5 
(Victoria),  and  two  from  Mr.  Cockle's  collection,  June  24,  August  12. 

BORKHAUSENIA  DIMIDIELLA  TValsingham. 

No  specimens;  one  in  Mr.  Cockle's  collection,  June  6. 

BORKHAUSENIA  BORKHAUSENII  ZeUer. 

Two  specimens,  June  29,  July  25. 

BORKHAUSENIA  COLORADELLA  Walsingham. 

No  specimens;  three  in  Mr.  Cockle's  collection,  June  24,  July  12, 
and  July  1,  1901. 

ENDROSIS  LACTEELLA  SchiffennlUleT. 

Seven  specimens,  June  5,  6,  24,  25,  July  9, 11  (Ainsworth),  and  two 
from  Mr.  Cockle's  collection,  June  6  and  June  18,  1901.  Most  of  the 
specimens  were  taken  in  the  house. 

Family  GELECHnD^. 

ARISTOTELIA  NOTATELLA  Busck. 

Fifteen  specimens,  June  22,  23,  29,  July  1,  15,  August  3,  ^nd  one 
from  Mr*  Cockle's  collection,  July  3,  1902. 
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ARISTOTELIA  HARRISONELLA  Busck. 

Seventeen  specimens,  June  1,  3,  8,  10,  11, 16,  20,  22,  23,  25,  and  four 
from  Mr.  Co(*kle's  collection,  June  6,  11,  July  8,  1902. 

ARISTOTELIA  FUNQIVORELLA  Clemens. 

Fifteen  specimens,  July  25,  August  4,  5,  6,  7,.  11,  15.  The  larva 
occurred  on  willow,  in  a  soft  loose  web,  eating  the  parenchyma  of  the 
leaf  from  the  upper  side. 

LariHi. — Head  rounded,  greenish,  whitish  dotted,  and  washed  with 
brown  above.  Body  slender,  whitish  green,  opaque,  reticular  dotted 
in  brown,  fonning  laterally  a  broad,  heavy  band;  subventral  fold 
lighter.  Thoracic  feet  black,  tubercles  minute,  setse  moderate,  iv  and  v 
closely  approximated,  in  line. 

ARISTOTELIA  RUBIDELLA  Clemens. 

Nine  specimens,  June  23,  27,  30,  July  15,  23,  25,  and  one  from  Mr. 
Cockle's  collection,  July  1. 

ANACAMPSIS  NIVEOPULVELLA  Chambers. 

Two  specimens,  June  24,  July  12.  One  specimen  was  bred  from  a 
leaf  roller  on  willow;  the  other  from  a  leaf  roller  and  stitc^her  on  aspen. 
The  larva  makes  a  neat  roll  of  the  leaf,  the  ends  closed  and  covered 
with  little  stitches  on  the  outside.     It  eats  the  inner  part. 

Larva. — Head  slightly  bilobed,  black,  diluted  to  brown  in  a  blotch 
on  the  face;  clypeus  highly  triangular,  reaching  vertex,  shining. 
Cervical  shield  shining  black,  a  brown  triangular  dilution  posteriorly 
and  a  crooked  mark  in  the  center  of  each  half;  divided  by  a  pale  dorsal 
line;  anterior  rim  of  joint  2  whitish.  Body  tortriciform,  translucent 
sordid  gi*ayish  white;  tubercles  round,  black,  ia+ib,  iia+iib,  iv+v; 
anal  plate  large,  brown  black;  setae  rather  long,  dusky;  thoracic  feet 
black. 

GLYPHIDOCERA  SEPTENTRIONELLA  Busck. 
Seven  specimens,  July  4,  15,  19,  21,  24. 

GELECHIA  MANDELLA  Busck. 

Seven  specimens,  July  7,  August  5,  13  (Sandon,  Mr.  Currie),  16. 

GELECHIA  MONELLA  Busck. 

Eleven  specimens,  August  5,  6,  7,  12,  15,  16,  17,  18. 

GELECHIA  ABACTELLA  Busck. 

Fifty-one  specimens,  July  19,  24,  30,  August  3,  4,  5,  6,  7,  12,  16, 
17,  18.  Mr.  Busck  is  not  certain  that  all  the  specimens  belong  to  this 
species,  as  he  has  not  critically  examined  each;  bu(  they  appear  to  do 
80,  being  of  the  same  size  and  color. 
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GELECHIA  CEANOTHIELLA  Busck. 

Eleven  specimens,  June  18,  19,  20,  21,  22,  July  21.  Augm^t  4.  The 
larva3  occurred  on  the  Ceanothxts  sanguineus. 

Larva, — Head  elongate,  oblique,  scarcel}'  bilobed,  shining  vinous 
black.  Cenacal  shield  large,  black;  thoracic  feet  also  black.  All  of 
joints  2  to  4  dark  vinous  except  two  bright  white  incisures,  2-3  and 
3-4,  which  are  folded,  white  all  around.  Joints  5  to  13  lined  in  bluish 
white  and  dull  vinous,  the  stripes  about  equal  in  width,  the  pale  lines 
dorsal,  sulxlorsal,  lateral,  stigmatal.  Feet  pale;  anal  plate  vinous 
black.     Tubercles  small,  black;  setae  moderate,  dusky. 

Family  ELACHISTID^. 

MOMPHA  GRANDISELLA  Chambers. 

One  specimen,  June  21. 

MOMPHA  DECORELLA  Stephens. 

Twenty -eight  specimens,  July  14,  24,  25,  27,  August  16.  Bred  from 
large  galls  in  the  stems  oi  Epllohlum,  The  gull  is  fusiform,  or  nearly 
spherical,  situated  in  the  main  stem,  usually  near  the  summit,  and 
contains  from  two  to  twenty  larvie.  The  elongate  white  cocoons  are 
spun  within  the  gall  attached  to  the  lids  of  the  apertures  of  emergence. 

SCYTHRIS  MAGNATELLA  Busck. 

Three  specimens,  July  20,  22.  The  larvie  occurred  on  Epthjhium., 
solitary,  when  small,  folding  over  half  of  the  leaf  to  the  midrib  in  the 
central  part  of  its  length,  attached  with  web.  Later  they  form  con- 
siderable web  among  the  leaves,  and  the  pupa  is  formed  in  a  delicate 
flossy  web.     Three  stages  were  seen. 

Stage  IV  (?). — Head  cordate,  blai^k,  held  flatly.  Cervical  shield 
blackish,  bisected  by  a  pale  line.  Body  slender,  tortricif orm ;  dorsum 
broadly  dull  yellow  shaded,  sharply  edged  subdorsally,  sides  vinous 
tinted,  venter  sordid  green.  The  dorsal  mark  is  a  dorsal  and  sub- 
dorsal band  attached  together;  stigmatal  band  pale  yellow,  subventral 
region  vinous  tinted;  tubercles  small,  blackish. 

Sta(/f}  V. — Head  dull  black,  a  white  spot  in  clypeus,  on  epistoma 
and  a  large  one  each  side  of  clypeus.  Cervical  shield  large,  black, 
bisected  by  pale;  anterior  rim  of  joint  2  pale.  Body  washed  with 
yellow  dorsally,  subdorsal  line  whitish,  lateral  region  vinous  shaded, 
subventral  band  white,  distinct.  Feet,  leg  shields  and  rather  large 
tubercles  black. 

Stage  VL — Head  with  the  whole  face  white,  the  sides  and  vertex 
black.  Cervical  shield  diluted  brown  before;  anterior  rim  of  joint  2 
and  bisecting  line  whitish.  Lines  all  yellow,  the  subdorsal  lost  in  the 
dorsal  yellow  suffusion,  the  sides  vinous  blapk,  Tubercles  pale  with 
black  dots. 
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Family  TINEID.E. 

GRACILARIA  ELONGELLA  Linnaeus. 

Thirteen  specimens,  June  11,  July  3,  4,  5,  7,  14,  15,  16,  and  one 
from  Mr.  Cockle's  collection,  May  29.  The  larv'se  occurred  on  alder. 
They  formed  linear  mines  on  the  under  sides  of  the  leaves  ending  in  a 
bladder-shaped  enlargement.  The  bladder  is  contracted,  sewn  up  in 
a  line,  the  leaf  rumpled  from  midrib  to  margin.  Later  the  whole 
leaf  is  rolled. 

lAirra. — Head  bilobed,  narrowed  behind,  luteous,  eye  black,  jaws 
brown.  Bod}'  cylindrical,  rather  short  and  robust,  whitish  translucent, 
yellowish  or  greenish  from  the  food,  no  marks,  slightly  frosted  sha- 
greened.  Tubercles  invisible,  setje  line,  pale,  shields  conocolorous; 
tubercles  iv  and  v  closel}'  approximated  on  the  subventral  ridge  in 
line,  vi  present,  vii  a  hair  on  (he  leg  base. 

GRACILARIA  STIGMATELLA  Pabricius. 

One  specimen,  Jul}^  25  and  one  from  Mr.  Cockle's  collection,  May 
9.  The  larva  occurred  in  a  blister  mine  on  the  upper  side  of  an  aspen 
leaf  at  the  tip.  The  linear  part  of  the  mine  is  short,  broad,  from  the 
midrib  outward,  the  blister  large,  the  upper  epidermis  only  separated, 
white,  adhering  again  in  spots  when  the  green  color  reappears.  The 
larva  emerged,  spun  up  the  leaf  on  the  upper  side  and  fed  at  the  ends 
of  the  spinning. 

LITHOCOLLETIS  POPULIELLA  Chambers. 

Nine  specimens,  July  29,  August  16.  The  larva3  occurred  in  blotch 
mines  on  aspen  and  were  very  numerous  at  a  point  two  miles  up  Kaslo 
Creek  where  the  aspens  were  completely  discolored  by  their  mines, 
every  leaf  containing  several  of  them. 

LYONETIA  SPECULELLA  Clemens. 

One  hundred  arid  forty  specimens.  May  30,  31,  June  19,  22,  23,  26, 
29  (Bear  Lake).  The  larva*  were  enormously  abundant  on  fUmothus 
early  in  the  season,  infesting  all  the  leaves  to  such  an  extent  that  they 
were  destroyed  and  the  bushes  defoliated.  The  larvse  hung  from  the 
twigs  by  long  threads  so  abundantly  that  the  bushes  seemed  as  if 
covered  with  spider's  webs  on  which  the  larv»  hung  in  rows.  They 
occurred  to  a  less  extent  on  other  plants,  l>eing  found  occasionally  on 
wild  cherry,  apple,  birch,  and  alder.  The  larva  forms  a  long,  tortuous 
linear  mine,  starting  from  a  vein  and  ending  suddenly  in  a  blotch. 
The  frass  is  in  a  line  at  first  but  is  ejected  from  the  blotch  b}^  holes. 
The  lai*va  has  the  feet  all  present.  Cocoons  hammock-shaped,  slung 
on  the  back  of  the  slightly  curved  leaf. 
Proc.  N.  M.  vol.  xxvii— 03 64 
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LYONETIA  SALICIELLA  Busck. 

One  specimen,  July  8,  bred  from  a  mine  on  willow  much  like  that 
of  the  preceding  species. 

LEUCOPTERA  PACHYSTIMELLA  Busck. 

Five  specimens,  June  9,  29,  July  11,  August  4,  and  one  from  Mr. 
Cockle's  collection,  July  10.  They  were  bred  from  upper-surface 
mines  in  the  last  year's  leaves  of  the  evergreen  plant  PachyfstUna 
myrsinites.  The  linear  mine  follows  the  margin  of  the  leaf,  finally 
forming  a  blotch  which  fills  the  whole  leaf.  The  f rass  is  crowded  in 
a  pack  at  the  end.  The  larva  emerges  by  a  hole  in  the  upper  surface. 
It  is  bright  yellow,  without  feet.  The  cocoon  is  spun  beneath  silken 
bands  on  the  under  side  of  another  leaf. 

PHYLLOCNISTIS  POPOLIELLA  Chambers. 

Two  specimens,  June  12,  16,  bred  from  mines  on  aspen.  The  mine 
is  on  the  back  of  the  leaf,  finally  covering  it  entirely,  but  not  killing 
it.  The  lower  epidermis  only  is  separated,  the  f  rass  in  a  long  brown 
line;  no  blotch.  The  cocoon  occupies  an  enlargement  of  the  mine  in 
a  corner  of  the  leaf  and  is  slightly  contracted.  Rarely  the  mines 
occurred  on  the  upper  side. 

BRACKENRIDGIA  ACERIFOLIELLA  Pitch. 

Four  specimens,  June  6,  and  one  from  Mr.  Cockle's  collection, 
June  6. 

INCURVARIA  ^NESCENS  Walsingham. 

One  specimen,  June  tl. 

MONOPIS  BIFLAVIMACULELLA  Clemens. 

Thirteen  specimens,  July  16,  18,  August  9  (South  Fork  Creek),  and 
two  from  Mr.  Cockle's  collection,  July  7,  1901,  and  July  27,  1902. 

TINEOLA  BISSELLIELLA  Hummel. 

No  specimens;  one  from  Mr.  Cockle's  collection,  May  27,  1902. 

TINEA  PELLIONELLA  Linnseus. 

Six  specimens,  June  17,  30,  July  12,  29  (Bear  Lake  Mountain), 
August  10  (Kokanee  Mountain). 

TINEA  AUROPULVELLA  Chambers. 

One  specimen,  .Tuly  23  (Frye  Creek). 
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NOTES  ON  COLLECTIONS  OF  FISHES  FROM  OAHU  ISLAND 
AND  LAYSAN  ISLAND,  HAWAII,  WITH  DESCRIPTIONS 
OF  FOUR  NEW  SPECIES. 


By  David  Starr  Jordan  and  John  Otterbein  Snyder, 

Of  Stanford  Vniversity^  California. 


In  the  autumn  of  190o  a  collection  of  fishes  was  received  by  the 
U.  8.  Bureau  of  Fisheries  from  the  market  at  Honolulu.  They  were 
selected  and  preserved  by  Mr.  E.  L.  Berndt,  inspector  of  fisheries 
of  Honolulu,  and  acting  assistant  to  the  U.  S.  Bureau  of  Fisheries. 

At  about  the  same  time  a  series  of  fishes  was  sent  to  Stanford  Uni- 
versity from  Laysan  Island,  about  800  miles  to  the  westward  of  Oahu. 
These  were  collected  by  Mr.  Max  Schlemmer,  superintendent  of  the 
guano  industry  of  Laysan. 

An  account  of  these  collections  is  given  in  this  paper.  Plates  of  the 
new  species  will  be  published  in  the  final  report  on  the  Hawaiian 
fishes. 

We  have  also  included  three  species  obtained  at  Hilo  by  Mr.  Henry 
W.  Henshaw. 

The  following  species  are  new  to  the  fauna  of  the  Hawaiian  Islands: 

Alopias  vulpes  (Gmelin),  Oahu. 

Gai^ocerdo  tigrinns  Miiller  and  Henle,  Oahu. 

BrachysomophU  henshm/yi  Jordan  and  Snyder,  Oahu. 

Arnjomma  lurida  Jordan  and  Snyder,  Oahu. 

Thalassoma  aneitense  (Gunther),  Oahu. 

Ldctoria  schlemmeri  Jordan  and  Snyder,  Laysan. 

Antennarius  lnysanius  Jordan  and  Snyder,  Laysan. 

Familv  ALOPIID^. 

I.  ALOPIAS  VULPES  (Gmelin). 

A  large  specimen  from  the  market  of  Honolulu. 

Proceeoinqs  U.  S.  National  Museum,  Vol.  XXVII— No.  1377. 
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Family  CARCHARIID^. 

2.  GALEOCERDO  TIGRINUS  Mtiller  and  Henle. 

Gakoeerdo  rayneri  Macdosald  and  Barron,  Ptoc.  Zool.  Soc.,  1868,  p.  368,  pi. 
XXXII,  not  Galena  maculatu»  Ranzani  of  the  Atlantic 

One  large  specimen,  answering  well  to  the  description  and  figure 
given  by  Macdonald  and  Barron,  except  that  the  coloration  is  brighter, 
the  black  spots  along  the  base  of  the  dorsal  being  bright,  and  the 
short,  black,  vertical  bands  below  them  conspicuous.  A  stuffed  speci- 
men from  Nagasaki,  called  Galeoeerdo  tlgrhius  by  Jordan  and  Fowler ** 
although  faded,  shows  the  same  cOlor  markings. 

It  seems  certain  that  the  original  Galeoc<^rdo  ti^rinus  of  Muller  and 
Henle,  from  Pondicherr}-,  is  the  same  species,  and  that  the  species 
with  spots,  instead  of  vertical  bars  l)elow  the  dorsal,  Galeoeerdo  inacu- 
latm  (Kanzani),  is  probably  confined  to  the  Atlantic. 

Family  OPHICHTHYID^. 

3.  MICRODONOPHIS  POWLERI  Jordan  and  Evermann. 

4.  BRACHYSOMOPHIS  HENSHAWI  Jordan  and  Snyder,  new  species. 

Head  measured  to  gill  opening,  7.5  in  length,  3.8  in  length  to  vent; 
depth  2.5  in  head;  eye  1.5  in  snout;  snout  10  in  bead. 

Body  cylindrical,  the  head  greatly  depressed,  swollen  laterally  in 
the  region  of  the  occiput,  narrowing  anteriorly  to  the  pointed  snout; 
a  conspicuous  transverse  depression  in  the  post-orbital  region;  inter- 
orbital  space  concave,  its  width  equal  to  length  of  snout;  a  slight 
supra-orbital  crest,  ending  in  a  prominent  wart-like  protuberance 
behind  eye.  Nostrils  with  minute  tubes,  the  anterior  located  midway 
between  tip  of  snout  and  eye,  the  posterior  on  lip  between  eye  and 
anterior  nostril.  Mouth  large,  length  of  cleft  contained  2.8  in  head; 
lower  jaw  projecting  beyond  the  upper;  outer  edge  of  lips  with  a  row 
of  rather  coarse  papillae.  Teeth  of  upper  jaw  in  two  rows,  the  outer 
ones  small  and  close  set,  the  inner  ones  larger;  vomer  with  a  single 
row  of  five  or  six  widely-spaced  canines,  the  anterior  of  which  is  about 
equal  in  length  to  diameter  of  e^'e,  the  others  growing  successively 
smaller;  tip  of  jaw  with  three  minute  teeth  separated  from  the  lateral 
rows  by  a  wide  space;  lower  jaw  with  a  single  row  of  widely-spaced 
fang-like  teeth.  Teeth  all  sharply  pointed;  many  of  them  in  both 
jaws  depressible.  No  tongue.  Gill  openings  below  middle  of  body, 
their  length  equal  to  width  of  space  between  them  or  to  distance 
between  tip  of  snout  and  posterior  border  of  eye. 

One-fourth  of  base  of  pectoral  above  gill  opening;  length  of  pec- 
toral equal  to  distance  between  tip  of  snout  and  center  of  pupil.     Dor- 

«Proc.  U.  8.  Nat.  Mus.,  XXVI,  1903,  p.  612. 
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sal  inserted  behind  gill  opening,  a  distance  contained  two  times  in 
space  between  gill  opening  and  pupil;  height  of  fin  a  short  distance 
behind  its  origin  about  equal  to  diameter  of  pupil,  slightly  higher  in 
region  above  vent;  origin  of  anal  just  behind  vent;  height  of  fin 
equal  to  that  of  dorsal;  both  dorsal  and  anal  become  low  on  ]x>sterior 
part  of  tail,  the  membranes  growing  thick,  passing  into  slight  ridges 
and  finally  disappearing  near  tip  of  tail. 

A  row  of  large  mucous  tubes  passing  over  head  in  the  depression 
behind  eye;  six  conspicuous  tubes  on  top  of  head,  four  being  on  the 
interorbital  region,  two  on  the  snout;  four  tubes  on  upper  lip;  anterior 
ends  of  lateral  line  connected  by  a  curved  row  of  tubes  passing  over 
occiput;  about  125  tubes  in  lateral  line,  the  posterior  ones  very  small. 

Color  gYB.y\,  with  a  3'ellowish  tint;  a  few  brownish-black  spots  about 
as  large  as  pupil  thinh'  scattered  above  the  lateral  line,  the  mucous 
pores  on  anterior  part  of  body  edg^d  with  black;  dorsal  brownish- 
black,  with  a  broad  marginal  band  of  white,  jwsterior  part  of  fin 
without  dark  color;  anal  immaculate. 

One  specimen,  485  millimeters  long. 

Type. — No.  51899,  U.  S.  National  Museum.  Honolulu.  Collector, 
Mr.  E.  L.  Berndt. 

Named  for  Henry  \V.  Henshaw,  the  well-known  natuialist,  now 
resident  at  Hilo,  Hawaii,  to  whom  we  are  indebted  for  several  rare 
specimens. 

The  large  Japanese  eel  described  by  Schlegel  as  Ophixuru^'i  j^rr- 
phyreus^  has  the  lips  fringed  and  should  be  referred  to  Bntchyxomo- 
phis  instead  of  Mystrhtjphls,  It  may  stand  as  Brachysoinftphis 
porphyreuH, 

Family  MURAENID.E. 

5.    MURAENA  KAILU^  Jordan  and  Evermann. 

One  specimen  from  Honolulu  and  one  from  Ljiysan  Island. 

6.  ENCHELYNASSA  BLEEKERI  Kaup. 

?  Gymnothonw  vinolenhp*  Jordan  and  Evermann,  BuU.  V.  S.  Fish  CommiHsion, 
1903,  p.  165;  Honolulu. 

A  very  large  example,  124  centimeters  long,  apparently  identical 
with  the  scantily-described  Enchelytunnm  Meeker!  of  Kauj).  Gyt/t- 
twthonij*  mnoh))tm  is  doubtless  the  young  of  the  same  species,  although 
the  number  of  teeth  is  considerably  different  from  that  shown  in  our 
specimen.  The  genus  fJitchelynaHHa  is  well  distinguished  by  the  large 
size  of  the  posterior  nostril,  which  in  form  suggests  the  nostril  of  a 
horse. 

The  head  measured  to  gill  opening  is  contained  7.1  in  the  length; 
snout  5.5  in  head;  eye  3  in  snout;  interorbital  space,  1.5;  cleft  of 
mouth  1.75  in  head.     Origin  of  dorsal  on  a  vertical  passing  midway 
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between  angle  of  mouth  and  gill-opening;  height  of  fin  about  equal 
to  length  of  snout,  the  membrane  very  thick  and  fleshy;  anal  arising 
immediatel}'  behind  vent,  its  height  equal  to  one-half  the  length  of 
snout;  both  dorsal  and  anal  continuous  with  the  very  short  caudal. 
Tail  slightly  longer  than  head  and  body.  Depth  9  in  the  length. 
Anterior  nostril  located  at  a  point  one-third  the  distance  between  tip 
of  snout  and  border  of  eye,  the  edge  with  a  low,  thickened  rim  and  a 
posterior  cirrus  with  tentacles;  posterior  nostrils  situated  on  dorsal 
side  of  snout  half  way  between  anterior  nostrils  and  e\*e,  the  opening 
oval,  surrounded  by  a  broad,  thin  membrane.  Teeth  lanceolate 
canines,  the  lateral  notches  not  evident  on  some  of  the  smaller  ones; 
those  of  upper  jaw  in  two  rows,  the  inner  ones  larger,  their  length 
about  equal  to  two-thirds  the  diameter  of  eye;  a  row  of  four  or  five 
long  teeth  on  vomer,  followed  by  a  short  row  of  small  teeth;  anterior 
vomerine  teeth  and  those  of  inner  series  of  jaw  depre.ssible;  teeth  of 
lower  jaw  in  two  series,  the  inner  row  having  four  or  five  large, 
depressible  ones.  Width  of  gill -opening  equal  to  or  slightly  more 
than  half  the  length  of  snout. 

Color  in  alcohol  wine-brown,  with  a  few  small,  darker  spots  scattered 
over  the  body.     We  have  a* third  specimen  from  Samoa. 

7.  GYMNOTHORAX  THALASSOPTERUS  Jenkins;  Honolulu. 

8.  GYMNOTHORAX  STEINDACHNERI  Jordan  and  Evennann;  Honolulu. 

9.  GYMNOTHORAX  LAYSANUS  Steindachner;  Honolulu. 

Family  Al^LOSTOMID.E. 

10.  AULOSTOMUS  VALENTINI  (Bleeker);  Honolulu;  Laysan. 

Family  CARANGID.K. 

XI.  ALECTIS  CILIARIS  (Bloch);  Honolulu. 

Family  SERRANID.E. 

12.  PIKEA  AURORA  Jordan  and  Eveimann;  Honolulu. 

13.  ANTHIAS  PUSCIPINNIS  Jenkins;  Honolulu. 

Family  APOdOXlD.E. 
ARIOMMA   Jordan   and    Snyder,  new  genus 
(Typt»,  Ariomma  Inrida  Jordan  and  Snyder,  new  8i>eoie8). 

Body  not  greatly  compressed;  caudal  peduncle  slender,  cylindrical; 
head  large;  eyes  large,  with  thin,  adipose  lids;  mouth  small,  the  max- 
illary short,  broad,  rounded  posteriorly;  jaws  with  teeth,  none  on 
vomer  and  palatines.  Pseudobranchia?  present.  Preopercle  smooth. 
Head  and  body  with  scales,  about  55  in  lateral  series.  Soft  dorsal  and 
anal  elongate. 
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14.  ARIOMMA  LURIDA  Jordan  and  Snyder,  new  species. 

This  species  is  represented  by  two  specimens  about  190  mm.  long,  in 
a  very  bad  state  of  preservation,  the  scales  having  all  been  lost  and  the 
fins  broken. 

Head,  2.9  in  length  measured  to  base  of  caudal;  depths  4;  depth  of 
caudal  peduncle,  7  in  head;  eye,  3;  snout,  3.3;  interorbital  space,  4; 
dorsal  spines,  10;  ra^^s,  17;  anal,  15;  pectoral,  20;  scales  in  lateral 
series,  55  or  more. 

Width  of  body  equal  to  a  little  more  than  half  the  depth,  the  caudal 
peduncle  cylindrical  and  markedly  slender.  Interorbital  space  slightly 
convex.  Lower  jaw  projecting  a  little  beyond  the  upper;  length  of 
maxillary  equal  to  width  of  interorbital  space;  jaws  with  a  single  row 
of  slender,  minute  teeth,  those  on  lower  jaw  cur\'ed  backward;  no 
teeth  on  vomer  or  palatines;  pseudo  branchia3  large;  gill  rakers  on  first 
arch,  9  + 19,  those  near  angle  long  and  slender,  the  others  growing 
successively  shorter  toward  either  end  of  arch.  Preopercle  entire. 
Eye  extremely  large,  with  thin,  transparent,  adipose  lids,  the  poste- 
rior extending  to  edge  of  pupil,  the  anterior  not  more  than  one-fifth 
as  wide.     Nostrils  located  near  tip  of  snout. 

Body  with  scales,  probably  between  55  and  65  in  a  lateral  series; 
scales  probably  present  on  the  head,  including  upper  part  of  snout  and 
cheeks,  scale  pits  being  present  on  occiput  and  below  eye.  I^ateral 
line  apparently  present,  its  anterior  part  located  below  base  of  dorsal 
a  distance  equal  to  diameter  of  pupil. 

Origin  of  dorsal  above  base  of  pectoral;  soft  dorsal  and  anal  extend- 
ing an  equal  distance  posteriori}^  the  length  of  the  caudal  peduncle 
measured  to  bases  of  upper  and  lower  rays  equal  to  length  of  maxil- 
lary. Ventrals  inserted  on  a  vertical  through  second  or  third  dorsal 
spine.  Whether  the  anterior  rays  of  anal  are  spinous  or  articulate 
could  not  be  determined. 

No  distinctive  color  markings  are  visible,  the  general  shade  being 
a  lurid  brown. 

Type.—^o.  51400,  U.  S.  National  Museum.  Co-type,  No.  8441, 
Stanford  University.  Honolulu,  Hawaiian  islands.  Collector,  Mr. 
E.  L.  Berndt. 

Family  LABRID.E. 

15.  THALASSOMA  ANEITENSE  (GUnthcr). 

One  specimen  poorly  preserved,  measuring  132  mm.  in  length,  from 
Honolulu. 

Head  3.7  in  length  to  base  of  caudal;  depth  3.4;  snout  2.8  in  head; 
eye  5.3;  interorbital  space  4;  scales  in  lateral  series  26;  in  series 
between  spinous  dorsal  and  origin  of  anal  11;  dorsal  spines  8;  rays  13; 
anal  spines  2;  rays  11. 
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Teeth  in  both  jaws  growing  gradually  shorter  from  befoi-e  back- 
ward; no  enlarged  teeth  or  canines.  Head  smooth;  scales  smaller  on 
breast  and  belly  than  on  sides  and  back.  Lateral  line  extending 
along  fourth  row  of  scales  to  below  base  of  eleventh  articulated  ray, 
where  it  bends  downward  across  three  rows  of  scales  and  passes  along 
middle  of  caudal  peduncle.  First  dorsal  spine  equal  in  length  to  about 
two-thirds  diameter  of  orbit,  the  others  succ*essively  longer,  the  la^t 
being  1.6  times  diameter  of  orbit;  articulated  ra\^s  higher,  about  twice 
diameter  of  orbit.  Anal  spines  rather  strong,  the  first  equal  in 
height  to  third  dorsal  spine;  the  second  equal  to  last  dorsal  spine. 
Dorsal  and  anal  rays  about  equal  in  height.  Pectoi*al  1.4  in  head. 
Caudal  probably  truncate.     Vent  ml  2  in  head. 

Color  in  spirits,  jmle  brownish,  the  head  dusky  above;  two  dusky 
bars  passing  backward  from  eye,  the  lower  of  which  extends  toward 
angle  of  opercle;  a  broad  semicircular  >»ar  extending  from  chin 
towaid  eye  and  bending  downward  toward  lower  edge  of  opercle;  a 
smaller  semicircular  bar  below  the  latter;  scales  with  small  white 
spots;  distal  half  of  pectoi^al  blackish,  the  color  fading  out  toward  the 
lower  edge;  dorsal  with  a  dark  spot  about  the  size  of  pupil  ou 
membrane  of  second  and  third  spines. 

Family  CH.ETODONTID.E. 

i6.  CH^TODON  MILIARIS  Quoy  and  Gaimard;  Honolulu. 

17.  CH^TODON  FREMBLII  Bennett;  Honolulu;  Laysan. 

18.  CHffiTODON  QUADRIMACULATUS  Gray;  Honolulu. 

19.  MICROCANTHUS  STRIGATUS  Cuvier  and  Valenciennes;  Honolulu. 

Family  TEITTHIDID.E. 

20.  TEUTHIS  GUTTATUS  (Bloch  and  Schneider);  Honolulu. 

21.  ZEBRASOMA  FLAVESCENS  (Bennett);  Honolulu. 

{AcanihuruH  rirgntus  Vaiulant  anil  SAiVACiE,  yoiiii^.) 

22.  ZEBRASOMA  VELIFERUM   (Block);  Honolulu. 
(AcanthuruM  1ujp»e1optn'nx  Bleeker.  ) 

Family  MONACAXTHID.E. 

23.  CANTHERINES  SANDWICHIENSIS  ( Quoy  and  Gaimard) ;  Honolulu. 

24.  STEPHANOLEPIS  SPILOSOMUS  (Lay  and  Bennett);  Laysan. 

Family  TETKAODONTIDiE. 

25.  TETRAODON  LACRYMATUS  Quoy  and  Gaimard;  Laysan. 

{Telnwdim  Jatifrons  Jenkins.) 
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Family  OSTRACIID^. 

26.  OSTRACION  CAMURUM  Jenkins;  Honolulu. 

27.  LACTORIA  GALEODON  Jenkins;  Hilo. 

Two  specimens  from  stomach  of  (hryj^hiena  hipjmruH^  sent  by  Mr. 
Henshaw. 

28.  LACTORIA  SCHLEMMERI  Jordan  and  Snyder,  new  species. 

This  species  is  closely  related  to  Z.  dlaphana  Blo<*h  and  Schneider, 
of  Japan  and  the  East  Indies.  Compared  with  Japanese  examples  it 
differs  in  having  the  spines  better  developed,  and  in  greater  number, 
there  being  two  on  the  dorso-lateral  ridge,  one  of  which  is  opposite 
the  large  median  spine,  the  other  between  the  former  and  the  orbital 
spine;  also  in  having  the  carapace  deeper  in  the  region  of  the  ventro- 
lateral ridge  and  broader  near  the  anal  Hn,  and  the  plates  posterior  to 
the  pectoral  less  granular.  The  only  Hawaiian  form  with  which  it  might 
become  confused  is  Z.  gaUodon  elenkins.  In  this  species  the  ventral 
portion  of  the  carapace  is  not  translucent,  the  orbital  spines  are  longer 
and  project  in  a  more  horizontal  direction,  and  there  are  no  spines  on 
the  dorso-lateral  crest  posterior  to  the  orbit. 

Head  measured  to  gill  opening  3.7  in  length  to  ])ase  of  caudal;  depth 
2.3;  snout  4.6;  eye  2.7  in  head;  D.  9;  A.  9. 

Anterior  profile  of  head  very  steep,  interrupted  ])y  a  constriction 
one-third  of  distance  between  tip  of  snout  and  middle  of  interorbital 
space;  interorbital  space  V-shaped  when  viewed  from  before,  the 
depression  extending  almost  to  a  level  with  upper  edge  of  pupil; 
carapace  with  five  ridges,  the  dorsal  ridge  scarcely  evident,  with  a  large 
spine  lo<?ated  midway  between  tip  of  snout  and  base  of  caudal  fin; 
dorso-lateral  crest  with  three  spines,  the  anterior  projecting  upward 
and  forward  from  the  orbit;  the  posterior  located  slightly  behind  middle 
of  dorsal  spine,  midway  between  anterior  edge  of  orbit  and  posterior 
end  of  carapace;  the  median,  which  is  small  and  weak,  located  some- 
what nearer  to  the  orbital  than  the  posterior  spine;  ventro-lateral  ridge 
with  four  spines,  the  first  very  small,  the  second  larger,  located  below 
dorsal  spine,  the  posterior  one  projecting  backward  the  distance 
between  it  and  the  one  of  the  opposite  side  equal  to  distance  between 
center  of  pupil  and  dorsal  spine.  Ventral  surface  of  carapace  convex, 
a  slight  median  depression  extending  from  breast  to  anal  fin.  Plates 
granular,  except  ten  or  twelve  in  the  region  posterior  to  pectoral  fin, 
each  with  a  central  granule  usually  larger  than  the  others. 

Dorsal  fin  located  midway  between  dorsal  spine  and  end  of  carapace; 
base  of  anal  fin  occupying  most  of  the  space  between  vent  and  end  of 
carapace;  pectoral  just  behind  vertical  through  posterior  edge  of  orbit. 
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Dorsal  portion  of  bod}^  dusky,  with  small  dark  spots  scattered  over 
snout  and  back;  ventral  half  of  carapace  translucent,  with  zigzag 
dusky  bars  along  the  region  of  crest,  the  color  following  the  vertical 
sutures  between  the  plates;  throat  and  breast  with  scattered  dusky 
spots  somewhat  smaller  than  pupil. 

One  specimen.  Type  No.  8440,  Ichthyological  Collections,  Stanford 
University.  Laysan  Island.  Length,  105  mm.  Named  for  its  discov- 
erer, Mr.  Max  Schlemmer. 

Family  SCORPAENID.E. 

29.  SCORPAENOPSIS  CATOCALA  Jordan  and  Evermann;  Honolula;  HUo. 

The  specimen  from  Honolulu  has  the  dark  markings  unusually  intense. 
The  dark  spot  between  the  fifth  and  seventh  spines  is  deep  black  and 
well  defined,  while  in  other  examples  it  is  indistinct  or  even  absent. 
The  ventral  also  markedly  dark.     Length  of  specimen,  150  mm. 

30.  DENDROCHIRUS  CHLOREUS  Jenkins;  Honolulu. 

Family  CEPHALACANTHID.E. 

31.  CEPHALACANTHUS  ORIENTALIS  (Cuvicrand  Valenciennes);  Honolulu. 

Family  ECHENEIDID.E. 

32.  REMORA  REM  OR  A   (Linnaeus);  Honolulu. 

Family  FIERASFERID.E. 

33.  FIERASPER  UMBRATILIS  Jordan  and  Evermann. 

From  the  cavity  of  a  Ilolothurian,  at  Hilo.  Received  from  Mr. 
Henshaw. 

Family  BROTULID.E. 

34.  BROTULA  MULTICIRRATA  Vaillant  and  Sauvage;  Honolulu. 

{Brolula  toumeadl  Fowler). 

Family  PLEURONECTID.E. 

35.  PLATOPHRYS  MANCUS  (Broussonet). 

(Rhombus  panlherinus  RtJppELL). 
[Passer  marchionessarum  Valenciennes). 

Honolulu. 
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Family  ANTENNAKIID^. 

36.   ANTENNARIUS  LAYSANIUS  Jordan  and  Snyder,  new  species. 

This  species  is  distinguished  by  the  following  set'  of  characters: 
Third  dorsal  spine  movable  only  at  tip,  being  closely  bound  down  to 
the  occiput  and  back;  first  spine  long  and  slender,  extending  to  middle 
of  third;  soft  dorsal  not  nearly  reaching  caudal;  color  light  with  black 
spots. 

Mouth  large,  the  width  equal  to  length  of  maxillary,  4.5  times  diam- 
eter of  eye.  First  spine  long  and  slender,  reaching  middle  of  third 
when  depressed,  the  tip  with  a  small  knob  bearing  filaments  one  of 
which  is  lanceolate,  seven-eighths  the  length  of  spine,  the  others  short 
and  thread-like.  Second  spine  inserted  above  anterior  edge  of  orbit, 
reaching  base  of  third  when  depressed,  connected  posteriorly  with 
head  by  a  thin  membrane,  the  free  edge  of  which  is  convex,  the  tip  of 
spine  with  a  movable  joint.  Third  spine  equal  in  length  to  maxillary, 
immovably  and  closely  attached  throughout  its  length  to  the  occiput 
and  back,  the  tip  with  a  small,  movable  joint.  Soft  dorsal  not  connected 
with  third  spine  by  a  membrane  or  crest,  separated  from  the  caudal 
by  a  space  equal  in  length  to  2.5  times  diameter  of  eye,  the  last  rays 
when  depressed  not  reaching  base  of  caudal;  rays  12,  the  longest 
(posterior)  equal  in  length  to  distance  between  base  of  first  dorsal 
spine  and  tip  of  second  when  depressed;  posterior  margin  of  fin  rounded; 
anal  when  depressed  reaching  base  of  caudal,  i*ays  7,  about  equal  in 
length  to  those  of  dorsal.  Caudal  rounded.  Gill  opening  at  base  of 
pectoral. 

Skin  hispid  with  minute,  simple,  and  bilobed  lobed  prickles;  skin  of 
upper  half  of  eye  with  prickles;  minute,  filamentous,  dermal  appen- 
dages scattered  about  over  the  sides  and  back,  especially  prominent 
below  dorsal  spines  and  fin;  none  on  ventral  surface. 

Color  in  spirits  yellowish  white,  den^^^ely  clouded  with  white  dusky; 
a  small  ocellus  midway  between  base  of  pectoral  and  origin  of  soft 
dorsal,  many  small  black  spots  scattered  aljout  on  breast  and  belly,  an 
oblong  black  spot  half  as  large  as  eye  on  posterior  half  of  soft  dorsal, 
a  row  of  black  spots  along  edge  of  dorsal  fin,  a  large  one  on  base  of 
anal  and  two  near  border  of  fin;  caudal  with  a  few  spots  as  large  as 
pupil;  dorsal,  caudal,  and  anal  narrowly  edged  with  white;  pectorals 
white  below,  dusky  above;  chin  dusky,  with  an  indistinct  light  ocellus; 
tongue  with  small  black  spots;  filaments  of  dorsal  dusky. 

Ti/pe. — No.  8439,  Ichthyological  Collections,  Stanford  University. 
Laysan  Island.     Length,  97  mm. 
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37.     ANTBNNARIUS  SANDVICENSIS  (Bennett). 
(AnUnnariu8  horridus  Bleeker). 

One  specimen  from  Honolulu  corresponding  closely  to  fig.  C,  plate 
loo  in  Gunther's  Fische  der  Sudsee.  It  is  there  regarded  as  a  variety 
oi  Antennarius  coinmerstml.  Our  si^ecimen  certainly  corresponds  to 
Bleeker's  hyrridus  and  probably  to  Bennett's  mndviceims. 

E3'e  very  small,  it8  diameter  contained  three  times  in  length  of 
maxillar\\  Firet  spine  hair-like,  its  length  equal  to  that  of  maxillary, 
reaching  beyond  base  of  third  spine  when  depressed,  the  tip  with  a 
cluster  of  short  filaments;  second  spine  i*eaching  Ijase  of  third  when 
depressed,  surrounded  by  thickened  tissue,  the  membrane  extending 
from  near  tip  of  spine  to  base  of  third,  very  thin;  third  spine  ea^sily 
elevated,  connected  with  occiput  by  a  thick  membrane,  the  spine  sur- 
rounded by  a  large  amount  of  tissue,  its  width  equal  to  diameter  of 
eye;  spine  when  depressed  not  reaching  soft  dorsal.  Dorsal  of  the 
same  height  throughout,  just  reaching  base  of  caudal  when  depressed; 
rays  12.  Anal  reaching  bej'ond  base  of  caudal,  its  edge  rounded: 
length  of  space  between  base  of  anal  and  caudal  one-half  that  between 
base  of  dorsal  and  caudal.  Caudal  rounded,  its  length  2i  in  length 
of  body.     Anal  opening  at  base  of  pectoral. 

Skin  with  very  fine  prickles,  a  few  small  cutaneous  flaps  on  head, 
chin,  and  back. 

Color  in  spirits  light  gray,  thickly  mottled  and  spotted  with  dark 
gray;  a  few  white-edged  blackish  spots  on  body  and  fins,  located  as 
follows:  at  base  of  third  dorsal  spine,  at  origin  of  dorsal  between 
eighth  and  ninth  dorsal  rays,  on  side  between  origin  of  dorsal  and 
base  of  pectoral,  on  side  posterior  to  pectoral,  on  anal  fin,  on  upper 
and  on  lower  edge  of  caudal. 

Length,  78  mm. 
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TWO  ORTHOPTERA  HITHERTO  UNRECORDED  FROM  THE 

UNITED  STATES. 


By  Andrew  Nelson  Caudell, 

Of  the  Dqmrirnfmt  of  AgricvUnre. 


Through  the  kindness  of  Mr.  C.  Schaetfer,  of  Brooklyn,  New  York, 
I  have  had  an  opportunity  of  studying  a  small  but  interesting  collec- 
tion of  Orthoptera  from  the  Southern  States,  made  by  himself  and 
others  during  the  past  year.  The  greater  poilion  of  the  collection 
was  made  at  Brownsville,  Texas,  and  by  agreement  the  results  of  the 
examination  of  that  material  is  to  appear  in  the  Science  Bulletin  of 
the  Brooklyn  Institute  of  Arts  and  Science.  This  prohibits  the  dis- 
cussion at  present  of  several  most  interesting  additions  to  our  fauna. 
The  following  two  species,  however,  not  being  from  Brownsville,  form 
no  part  of  that  report  and  are  here  recorded  for  the  first  time  from 
the  United  States: 

HAPLOPLUS    EVADNE  Westwood. 
Ifaplopbi^  erafhie^VR^'W'ooDf  Cat.  Phasiii.,  1859,  p.  8.5,  pi.  xviu,  fig.  6,  male. 

One  mature  female  (fig.  1)  and  one  large  nymph,  also  a  female,  were 
taken  at  Loggerhead  Key,  Dry  Tortugas,  Florida.  The  label  be^irs 
no  date  nor  reference  to  the  collector. 

This  is  the  first  record  of  the  occurrence  in  the  United  States  of  any 
winged  Phasmid,  though  a  young  male  larva  of  what  I  now  suppose  to 
be  of  this  species  was  mentioned  in  my  recent  paper  on  the  Phasmida)  of 
the  United  States.'*  The  large  nymph  exhibits  characters  intermediate 
between  those  of  the  small  male  specimen  mentioned  above  and  this 
mature  female.  Hence  my  inference  that  ihe\'  all  belong  to  the  same 
species.  If  I  am  correct  in  this,  as  I  now  believe  I  am,  the  young  eradne 
is  seen  to  have  the  intermediary  segment  subequal  with  the  metanotum 
and  the  legs  bear  small  lobe-like  expansions  on  the  posterior  and  inter- 
mediate femora  and  on  all  the  tibia?.  As  the  insect  approaches  maturity 
these  expansions  become  obliterated  on  the  anterior  and  posterior  tibiae. 
The  young  are  also  less  acutely  spined  than  the  adult.     The  interme- 

^/Proc.  T^.  S.  Nat.  Mas.,  XXVI,  1903,  p.  884. 
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diary  segment  of  the  adult  female  a^  well  as  the  nymphs  is  scarcely 
longer  than  the  metanotum.     The  long-winged  male  insect  as  figured 

b}^  Westwood  seems  also  to  have  the  interme- 
diary segment  subequal  with  the  metanotum. 
The  adult  female,  which  has  never  been 
described,  is  shining  brown  above,  yellowish 
below,  the  margins  of  the  pronotum  and  elytra 
and  the  center  of  the  dorsal  surface  of  the 
intermediary  segment  longitudinally  marked 
with  chalky  white,  probably  a  variable  charac- 
ter. The  head  (tig.  2)  has  the  usual  horn-like 
tubercles,  the  right  one  fully  twice  as  large  as 
the  one  on  the  left.  Behind  these  main  tu- 
bercles is  a  pair  of  smaller  ones,  likewise  dis- 
similar in  size.  The  pronotum  is  transversely 
divided  mesially  by  a  deep  sulcus  and  the 
anterior  lobe  is  divided  longitudinally  by  a 
narrow  sulcus  and  bears  a  pair  of  stout  black- 
tipped  sharp  spine-like  tubercles.  The  me- 
sonotum  Ix^ars  ten  irregularl}-  placed,  black- 
tipped  spines  or  shaip  tubercles.  The  elytra 
are  about  as  long  as  the  metanotum,  the  wings 
about  the  same  length,  though  they  project  a 
millimeter  beyond  the  tip  of  the  elytra,  being 
placed  farther  back.  The  abdominal  segments 
are  about  three  times  as  long  as  broad  and  are 
apicall}'  furnished  with  a  slight  crescent-shaped 
transverse  blunt  carina.  The  tip  of  the  ab- 
domen and  the  antennw  are  gone  but  are 
drawn  in  dotted  lines  from  the  large  nymph 
as  a  model.  The  legs  are  slightly  lighter 
colored  above  than  the  body,  below  concolor- 
ous  with  the  ventral  portion  of  the  body, 
unarmed  except  that  the  posterior  and  inter- 
mediate femora  are  armed  ))elow  on  the  outer 
two-thirds  with  a  few  large  black-tipi)ed  spines, 
the  tip  of  the  tibise  below  also  furnished  with 
an  elevated  longitudinal  ridge. 

Length, 80+ mm.;  pronotum, 4. 75 mm.;  me- 
sonotum,  19.5  mm.;  metanotum,  6  mm.;  inter- 
mediary segment,  6.5  mm.;  anterior  femora, 
19  mm.;  intermediate  femora,  15.5  mm.;  pos- 
terior femora,  21  mm.;  width  of  head,  3.5  mm.;  pronotum,  3.5  mm.; 
mesonotum,  2.5  mm.;  first  abdominal  segment,  3  mm. 


Fig.  1.— Haploplis  evadne, 
female  (enlargeix. 


Digitized  by  VjOOQIC 


1I0.1S78.    TWO  ORTHOPTERA  HITHERTO  UXRECORDED-^CA  UDELL,    951 


The  large  female  nymph  is  dark  opaque  brown  in  color,  lighter 
below.  Head  armed  as  in  the  adult  as  are  also  the  pro-  and  mesonotum, 
though  the  spines  or  tubercles  are  here  quite  small.  Anterior  legs 
unarmed,  though  the  fore  tibise  of  the  small  male  specimen  have  a 
small  compressed  expansion  near  each  end  above,  as  have  also  all  thetibise 
in  that  specimen.  In  the  large  female  nymph  these  expansions  are 
mantained  only  on  the  middle  pair  where  there  is,  in  both  nyjmphs, 
also  a  small  longitudinal  expansion  near  the  base  below.  Middle  and 
posterior  femora  furnished  above  with  a  pair  of  parallel  lobes  near  the 
apex  and  armed  below  with  spines  as  in  the 
adult,  except  smaller.  The  measurements 
are  as  follows: 

Length,  69  mm.;  antennae,  24  mm.;  pro- 
notum,  3  mm.;  mesonotum,  14  mm.;  meta- 

,    ^  .    ,  J.  X     *    K  ^^^-  2.— Head  of  Haploplus 

Dotum,  4.5  mm.;  mtermediary  segment,  4.5  kvadne (enlarged). 

mm.;  oviscapt,  beyond  the  tip  of  the  abdo- 
men, 5.5  mm.;  posterior  femora,  13  mm.;  intermediate  femora,  10 
mm.;  anterior  femora,  12  mm.;  width  of  head,  3  mm.;  pronotum,  3 
mm.;  middle  of  mesonotum,  2.75  mm.;  of  metanotum,  3  mm.;  of  first 
abdominal  segment,  2.5  mm. 

The  right  hind  leg  of  this  specimen  has  been  broken  off  and  regener- 
ated, being  therefore  smaller  then  the  other,  the  femora  measuring 
but  9  mm.  in  length. 

This  species  was  described  from  Santo  Domingo,  West  Indies,  and  is 
an  unusually  interesting  addition  to  our  fauna  by  reason  of  its  being 
the  only  winged  representative  of  the  family  occurring  within  our 
borders.  The  long-winged  males  are  objects  of  note  and  suggest 
tropical  forms.  The  asymmetrical  horn-like  tubercles  of  the  head 
seem  to  be  a  constant  character  of  the  genus.  Why  one  of  these 
tubercles,  usually  the  one  on  the  right,  should  be  longer  or  larger  than 
its  fellow  is,  so  far  as  I  know,  unexplained. 

HELIASTUS  SUMICHRASTI  Saussure. 

Heliasius  mmichraMi  Saussure,  Prodr.  C)e<lip.,  1884,  j>.  213;  Add.  Prodr.  Oedip., 
1888,  p.  90. 

A  pair  of  this  Mexican  species  was  taken  at  Galveston,  Texas,  by  Mr. 
Schaeffer.  No  date  is  given.  It  exhibits  certain  characters  somewhat 
at  variance  with  those  of  typical  specimens  taken  in  Mexico.  At  first 
I  thought  it  represented  a  new  species,  but  Prof.  Laurence  Bruner,who 
is  writing  that  part  of  the  Biologia  Centrali-Americana  treating  of  the 
Acridiidee  and  is  well  informed  on  the  fauna  of  that  region,  thinks  it  b 
a  variety  of  sumichrastl.  The  following  description  is  made  from  these 
specimens  (fig.  3),  which  may  be  designated  by  the  varietal  name  ^uh- 
Tosea^  varying  from  the  typical  form  in  the  less  roseate  under  wings,  the 
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red  not  extending  upward  into  the  middle  field,  and  the  generally  lighter 
color. 

Head  and  thorax  as  in  typical  Humwhraatl  except  the  anterior 
border  of  the  latter  is  even  less  noticeably  notched  than  in  that  form, 
being  practically  entire.  Antenna?  long,  compressed  toward  the  apex. 
Elytra  long  and  slender,  surpassing  the  tips  of  the  fenioi'a  by  about 
the  length  of  the  thorax,  membranous  in  the  apical  fourth;  color 
light  testaceous,  somewhat  infuscated,  the  infuscation  forming  indi- 
cations of  two  very  illy -defined  transverse  bands  or  clouds,  one  at  the 

humeral  angle  and  one  about  the  middle 
of  the  elytra;  on  the  membranous  tip  the 
infuscation  is  in  the  form  of  somewhat 
rounded     spot^.      Wings     comparative  Ij*- 
longer  and  more  pointed  than   in  sumi- 
c/iraJtti,   pale    yellowish    at    the   extreme 
base  followed  in  the  anal  field  by  an  area 
of  bright   but   somewhat  washed-out-ap- 
pearing red  color;  beyond  this  red  disk, 
w  hich  scarcely  extends  above  into  the  mid- 
dle area,  is  a  narrow  fuscous  band,  inter- 
rupted in  the  middle  field  and  with  scarcely 
any  humeral  tienia;  beyond  this  fuscous 
band  the  wing  is  hyaline.     Posterior  fem- 
ora longer  and  more  slender  than  in  typ- 
ical specimens  and  the  out^r  face  some- 
what less  flattened  and  not  banded  with 
fuscous,  but  internally  there  are  three  black  bands,  a  very  narrow  one 
near  the  base,  a  broad  one  with  the  outer  edge  at  the  middle  of  the 
femur,  and  another  very  narrow  one  at  the  middle  of  the  apical  two- 
thirds.     Besides  this  the  inner  geniculation  is  piceous,  and  there  is  a 
broad  pallid  annulation  at  the  tip  of  the  femora.     Hind  tibije  pale 
yellowish  on  the  basal  third  followed  by  a  very  narrow  black  ring, 
the  rest  of  the  tibiie  red  with  the  base  on  the  iimer  side  piceous  and 
the  spines  tipped  with  black. 

Length,  anteima?,  male,  12  mm.,  female,  — 
4.5  mm.,  female,  5  nmi.;  elytra,  male,  21  mm.,  female,  20  mm. 
terior  femora,  male,  12  mm.,  female,  15  mm. 
7]/pe.—CaL  No.  7774,  U.S.N.M.,  male. 


FUJ.  3.— HELIASTIH  HIMICHRASTI,  VAR 
SIBROSEA,    MALE    (ENLARGED). 


pronotum,  male, 
pos- 
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A    NEW    FERN,   GONIOPIILEBIUM    PRINGLEI,   FROM 

MEXICO. 


By  William  R.  Maxon, 

Aid  in  Cryptogamir  Botany y  Division  of  Plants, 


The  writer  has  had  much  pleasure  in  dedicating  the  following  excel- 
lent species  to  its  discoverer,  Mr.  C.  G.  Pringle,  whose  collections 
of  Mexican  plants  have  so  long  been  widely  and  favorably  known. 

Ooniophlebium  prinsrlei  sp.  nov.  Plate  XLVIII. 

Rhizome  creeping,  very  firm,  flexuose,  slender,  about  4  mm.  thick, 
densely  clothed  with  appressed  dirty-white  lanceolate  acuminate 
brownish-centered  chaif ,  and  with  rather  sparse  very  dark  brown  lanose 
rootlets:  frond  glabrous  throughout,  about  5  dm.  long:  stipe  1  dm. 
long,  stramineous,  firm,  terete,  polished,  very  slender  (only  1  mm. 
thick):  lamina  ovate,  4  dm.  long,  about  2  dm.  broad  below  the  middle, 
thin  membranaceo-chartaceous,  very  translucent,  comprising  11  pairs 
of  subopposite  entire  narrowly  lanceolate  tapering  acute-pointed 
pinnae  which  decrease  gradually  above,  giving  rise  to  a  terminal  cau- 
date division  nearly  equal  in  size  to  the  largest  pinnae;  lowermost 
pinnie  9  cm.  long  by  2.3  cm.  broad,  subcordate  and  free  below,  fully 
adnate  and  dilated  above  into  a  foliar  wing  5  mm.  deep  from  sinus  to 
rachis  and  connecting  with  the  second  pair  of  pini.ae  which  with  the 
third  pair  are  the  longest  (about  10  cm.);  succeeding  pinnae  gradually 
shorter,  similarly  dilated  both  above  and  below  to  form  a  continuous 
slightly  broadening  soriferous  wing,  the  sinuses  obtuse,  rounded; 
venation  manifest;  sori,  orbicular,  large,  about  15  pairs  to  the  pinna, 
nearer  the  midrib  than  the  margin;  each  sorus  l>orne  on  the  single 
included  veinlet  of  the  broad  initial  areole  which  extends  half  the 
distance  to  the  margin;  ultimate  venation  irregularly  anastomose,  very 
rarely  with  an  included  veinlet. 

Type,  No.  460764,  in  the  United  States  National  Herbarium;  on 
trees,  near  Jalapa,  State  of  Vera  Cruz,  Mexico,  altitude  l,20i)  meters, 
C.  G.  Pringle,  no.  11855^  November  30,  1903.  Known  only  from  the 
type  collection  containing  about  25  specimens  taken  for  distribution. 
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The  sheet  in  the  Priugle  herbarium  at  the  University  of  Vermont 
differs  only  in  its  slightly  greater  breadth,  the  second  and  third  pinnae 
measuring  about  12  cm.  long. 

The  species  is  quite  distinct  from  known  members  of  the  group  to 
which  it  belongs.  The  most  noticeable  single  character  is  its  delicate 
transparency,  the  texture  resembling  closely  that  of  certain  thalloid 
marine  alga?  which  become  extremely  transparent  upon  drying.  The 
stipe  is  slight  in  thickness  and  relatively  very  short;  the  raised  rachis 
is,  except  in  the  terminal  cauda,  of  a  pronounced  old  gold  color,  as  are 
also  the  large  sori;  the  midveins  and  initial  venation  of  the  pinnae  and 
of  the  terminal  cauda  are  blackish  and  raised. 


PDs-NA  of  GONIOPHLEBIUM  PRINOLEI   (XATt'RAL  8IZE). 

The  accompanying  text  figure  is  a  natural  size  illustration  of  one  of 
the  fifth  pair  of  pinna?  of  the  type  frond.  It  is  from  a  print  obtained 
by  placing  the  pinna  directly  upon  sensitized  paper  and  allowing  the 
sunlight  to  strike  through  the  transparent  tissue,  and  shows  perfectl}^ 
the  venation  and  the  position  of  the  orbicular  sori. 

Two  additional  sheets  in  the  United  States  National  Herbarium  dif- 
fer in  having  the  second  pair  of  pinnae  like  the  first,  that  is,  free  and 
cordate -clasping  at  the  base  below  the  midvein  and  fully  adnate  above, 
the  adnate  upper  portion  of  the  first  pair  overlapping  the  clasping 
base  of  the  second,  there  being  only  a  very  slight  connecting  foliar 
wing  along  the  rachis.  In  one  of  these  (No.  460766),  moreover,  this 
condition  occurs  in  the  case  of  the  third  pair  of  pinna?  also,  and  the 
foliar  wing  becomes  well  developed  only  between  the  third  and  fourth 
pairs  of  pinnie  and  between  succeeding  pinnte.  In  all  four  sheets 
examined  the  superabundance  of  leafy  tissue,  which  must  have  given 
a  remarkable  fluted  appearance  to  the  living  fronds,  is  very  noticeable. 


EXPLANATION    OF    PLATE    XLVFII. 


From  a  photograpli  of  the  tyi)e  specinien,  no.  4f>()7t>4  in  the  United  States  National 
Her))ariuni.     About  one  third  natural  size. 
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GONIOPHLEBIUM    PRINGLEI   MAXON 
For  explanation  of  plate  see  page  954. 
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THE  PERSIMMON  CREEK  METEORITE. 


By  Wirt  Tasstn, 

Assistant  Curatory  Dirision  of  Mineralogy. 


The  meteorite  here  described  was  found  on  the  farm  of  Mr.  W.  W. 
Young,  on  Persimmon  Creek,  in  the  southern  part  of  Cherokee 
County,  North  Carolina,  in  the  spring  of  1893.  Mr.  Young  disposed 
of  the  same  to  Mr.  Thorn  Smith,  chemist  of  the  Isabella  Copper 
Company,  Isabella,  Tennessee,  from  whom  it  was  obtained  for  the 
U.  S.  National  Museum.  The  date  of  the  fall  is  unknown,  but  the 
appearance  of  the  mass  is  such  as  to  indicate  that  it  had  lain  in  the 
soil  for  a  long  period  of  time. 

The  weight  of  the  main  mass,  as  shown  in  Plate  XLIX,  was  9 
pounds  6  ounces.  From  this  a  fragment  weighing  1  pound  13  ounces 
had  previously  been  broken,  making  the  entire  known  weight  11 
pounds  3  ounces,  or  5.014  kilograms. 

The  meteorite  is  roughly  triangular  in  cross  section,  with  its  surface 
deeply  indented  and  much  oxidized,  so  that  the  customary-  pittings  are 
largely  obliterated.  The  one  large  shallow  pit  still  remaining  is  shown 
in  the  lower  left  of  Plate  XLIX. 

GENERAL  STRUCTURE. 

Exteriorly  the  mass  shows  no  chamcteristics  of  more  than  ordinary 
interest.  However,  it  required  but  an  inspection  of  a  cut  and  pol- 
ished surface  to  show  that  the  iron  was  of  an  unusual  type.  This 
sawn  surface  shows  the  mass  to  be  made  up  of  a  more  or  less  continu- 
ous matrix  of  iron  containing  troilite,  schreibersite,  and  carbon  (Plate 
L).  The  troilite  areas  vary  in  their  maximum  diameters  from  1  mm. 
to  li  cm.  Certain  of  these  areas  contain  granular  carbon  in  such 
quantities  that  the  bronze  yellow  of  the  containing  troilite  appears 
only  as  specks  through  the  carbon.  In  these  graphitic  areas  is  found 
fairly  abundantly  an  olivine  (see  figure).  This  silicate  also  occurs 
very  sparingly  in  the  nickel-iron  in  minute  granular  aggregates. 
Schreibersite  occurs  sparingly,  in  a   manner  similar  to  the  troilite. 
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The  largest  of  the  schreibersite  areas  is  3  by  0  ram.  along  its  greatest 
diameters,  and,  like  the  troilite,  it  contains  carbon,  but  unlike  it,  it 
does  not  carry  olivine.  This  phosphide  occurs  also  in  very  thin 
plates  bounding  the  iron  ma.sses,  and  between  them  and  the  troilite. 
It  occasionally  occurs  in  small  grains  or  plates  in  the  iron  constit- 
uent, and  is  then  arranged  in  dendritic  or  moss-like  aggregates. 
Schrcibersite  also  occurs  in  thin  plates  lineally  arranged  and  resem- 
bling tsenite. 

Etc^hing  the  iron  constituent  develops  a  band  of  bright  white  iron 
next  to  the  troilite  and  schrcibersite  areas  and  bounding  them.  This 
alloy  may  be  "  kamacite,"  but  it  was  not  possible  to  separate  any  of  it 
to  determine  its  composition.  On  each  side  of  and  bounding  the  white 
iron  is  a  very  thin  plate  standing  in  relief,  which  in  certain  instances 


PHOTOMICBOGBAPU  OP  OLIVINE  IN  GRAPHITIC  TROILITE  AREA. 

is  known  to  be  schrcibersite  and  in  others  tasnite.  The  mass  of  the 
iron  constituent  is  made  up  of  a  darker  colored  alloy,  or  eutectic.  In 
this  eutectic  is  seen  fine  lines  of  a  tin-white  color,  which  are  in  part 
ta?nite,  and  which  penetrate  the  mass  in  zig-zag  shapes.  Examined 
under  a  glass  the  dark  iron  appears  to  be  homogeneous,  and  to  be 
made  up  of  minute  octrahedrons  armnged  in  fine  lamellsB.  It  should 
be  here  stated  that  the  eutectic  or  dark  iron  does  not  contain  any 
chlorides,  and  the  very  small  amount  of  chlorides  present  was  noted  as 
occurring  as  lawrencite  between  the  troilite  and  the  boundary  *' white 
iron"  alloy.  The  Persimmon  Creek  iron  may  be  classed  as  a  granular 
octahedrite  containing   numerous    troilite  and  some  silicate  areas. 
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CHEMICAL  INVESTIGATION  AND  ANALYSES. 

A  fairly  representative  area  of  the  mass  was  taken  for  separation 
and  analysis.  This  was  placed  in  a  large  Erlenmeyer  flask  fitted  with 
a  two-way  stopper,  one  hole  of  which  carried  a  thistle  tube  reaching 
to  the  bottom  of  the  flask,  and  the  other  carried  a  tube  made  from 
a  25  c.  c.  pipette,  which  led  into  an  ammoniacal  solution  of  cadmium 
chloride  contained  in  two  smaller  flasks.  The  pipette  tube  was  bent 
at  such  an  angle  that  any  vapors  formed  would  condense  and  be 
returned  to  the  larger  flask.  The  apparatus  was  then  connected  ^ith 
a  pump  and  a^  gentle  current  of  air  drawn  through,  care  being  taken 
that  the  air  passed  through  a  water  solution  of  copper  sulphate  and 
then  through  water  before  entering  the  apparatus,  in  order  that  no 
hydrogen  sulphide  be  introduced  from  outside. 

Dilute  hydrochloric  acid  (1HC1:25H,0)  was  now  added.  The 
flask  gently  heated,  and  the  evolved  gas  caught  in  the  cadmium  chlo- 
ride solution.  The  action  at  a  gentle  heat  at  approximately  75^  Centi- 
grade, was  allowed  to  continue  for  several  weeks,  fresh  acid  being 
added  from  time  to  time.  When  all  action  had  ceased  the  solution  was 
.  raised  to  boiling  and  the  temperature  continued  for  thirty  minutes  in 
order  to  expel  the  last  traces  of  hydrogen  sulphide  from  the  solution. 

All  the  combined  sulphur  was  now  precipitated  in  the  smaller  flasks 
as  cadmium  sulphide.  This  was  filtered  on  a  counterpoised  filter, 
washed  with  water  containing  a  little  ammonia,  dried,  weighed,  the 
sulphur  content  calculated  and  found  to  be  22.5  per  cent. 

The  large  flask  contained  the  acid  soluble  and  insoluble  portions. 
These  were  filtered  through  counterpoised  filters,  washed  with  hot 
water,  and  the  residue  dried  and  weighed. 

THE  INSOLUBLE  RESIDUE. 

The  residue  (in  which  would  be  the  carbon,  schreibersite,  taenite, 
cohenite,  magnetite,  chromite,  silicates,  etc.,  if  any)  was,  after  weigh- 
ing, examined  under  a  glass  and  then  treated  as  follows:  The  carbon 
was  first  floated  off  with  water,  collected  on  a  filter,  dried,  and  burned 
in  oxygen.  The  carbon-free  residue  was  gone  over  with  a  magnet, 
thus  leaving  only  the  olivine.  The  magnetic  portion  was  examined 
under  a  glass  and  found^to  consist  entirely  of  schreibersite  and  a 
nickel-iron  alloy  (tsenite?).  It  was  collected  in  a  6-ounce  flask  and 
the  schreibersite  separated  according  to  the  following  method:  The 
flask  and  its  contents  were  placed  in  a  dish  of  cold  water  and  50  cc.  of 
nitric  acid,  specific  gravity  1.20,  added.  The  flask  was  then  removed 
from  the  bath  and  shaken  till  its  contents  were  sensibly  warm,  care 
being  taken  to  prevent  any  local  heating.  The  flask  was  then  placed 
again  in  the  bath  and  allowed  to  stand  till  no  more  gas  was  given  off. 
It  was  then  filtered  and  the  precipitate  washed  with  hot  water,  and, 
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finally,  with  alcohol,  this  last  washing  being  allowed  to  run  into  another 
beaker  and  thrown  away.  The  filtrate  contains  all  the  nickel-iron  alloy 
and  perhaps  about  1  per  cent  of  the  schreibersite,  while  at  least  98 
per  cent  of  the  phosphide  is  left  on  the  paper.  A  complete  solution 
of  the  nickel  iron  is  effected  in  one  to  three  minutes. 

SCHREIBERSITE. 

The  mineral  thus  separated  had  a  specific  gravity  of  7.17;  a  tin- 
white  color;  and  under  the  glass  was  seen  to  be  in  pea-like  nodules 
and  in  needles  (rhabdite).     An  analysis  gave  the  following: 

I  rou 6^  33 

Nickel-cobalt 17. 26 

Phosphorus 12. 50 

Total 99.09 

NICKEL-IRON  ALLOY. 

The  solution  obtained  from  treating  the  magnetic  residue  as  above 
stated  gave,  on  analysis,  the  following  results: 

Iron 85.00 

Nickel-cobalt 14.50 

Phosphorus 1.00 

Total 100.50 

Calculating  the  phosphorus  present  as  derived  from  dissolved 
schreibersite,  this  will  approximate  the  formula  Fe^Ni,  as  given  by 
Meunier**  for  tsenite.  Other  analyses  give:  Fe,  (Ni,  Co),*  FeijNi,/ 
Fe^  (Ni,  Co)„<^  etc. 

From  these  results  it  is  evident  that  the  so-called  tsenite  is  of  a  very 
uncertain  composition.  Indeed,  it  is  not  to  be  expected  that  the  results 
should  be  uniform,  since  the  alloy  obtained  is  necessarily  dependent 
upon  the  nature  of  the  solvent  used  in  its  separation. 

OLIVINE. 

This  mineral  occurs  in  small  gmnules  of  a  yellowish-green  color, 
and  that  analyzed  had  been  slightly  attacked  even  b}^  the  very  dilute 
acid  (1  HC1:25  HjO)  used  in  the  separation.     An  analysis  gave: 

Silica • 39.10 

Magnesia 48. 20 

Ferrous  oxid 12.30 

Total 99.60 

Specific  gravity,  3.39. 

«  Meunier,  Meteorites,  p.  49,  1884. 

^Tassin,  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  73. 

<^  Nichols,  Field  Columbian  Publication  64,  Geol.  Series,  I,  p.  315. 

d  Weinschenk,  Ann.  Mus.  Wien. 
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CARBON. 

Before  burning  the  carlx)n  it  was  examined  under  the  microscope 
for  diamond  and  cliftonite,  without  finding  either  of  these  minerals. 

THE  ACID  SOLUBLE  PORTION. 

The  solution  was  evaporated  to  dryness,  taken  up  with  strong  nitric 
acid,  again  evaporated  to  deh3^drate  any  silica  present,  redissolved, 
filtered,  the  filtrate  again  evaporated  and  taken  up  with  a  few  drops 
of  nitric  acid  and  hot  water.  This  solution  was  now  made  up  to  1,000 
cc.  with  cold  water  and  proportional  parts  analyzed. 

The  separation  of  the  iron  and  nickel  was  effected  by  the  succinate 
method,  experience  having  shown  that  if  the  conditions  here  noted  are 
observed  it  is  quicker  than  the  acetate  method,  and  a  complete  sepa- 
ration is  generally  effected  on  the  first  precipitation  and  always  on  the 
second,  while  with  the  acetate  method  at  least  three  precipitations  are 
necessary  and  often  more.     The  procedure  is  as  follows: 

Add  ammonia  slowly  and  with  stirring  to  the  dilute  nitric  acid  solu- 
tion till  the  color  is  a  red  brown.  Should  the  solution  become  turbid, 
add  a  drop  of  acid  to  clear  it.  Then  add  a  30  per  cent  solution  of 
sodium  acetate,  to  which  a  drop  or  two  of  acetic  acid  has  been  added, 
till  the  color  is  deep  red  (an  excess  of  sodium  acetate  does  no  harm). 
Then  precipitate  at  the  temperature  of  the  water  bath  with  sodium  or 
ammonium  succinate,  using  '6^  grams  of  the  succinate  for  every  gram 
of  iron  present;  more  than  this  dissolves  the  precipitate  unless  fil- 
tered cold.  When  the  precipitate  has  settled,  filter,  wash  with  cold 
water,  and  then  with  warm  water,  carrying  20  per  cent  of  ammonia. 
The  filtrate  is  then  concentrated  and  the  nickel  cobalt  contents  deter- 
mined as  the  operator  pleases. 

An  anah'sis  of  the  solution  gave: 

I ron 94. 360 

Nickel 3.723 

Cobalt 250 

Copper 290 

Manganese 010 

Phosphorus 270 

Silica 809 

Alumina Trace. 

Platinum Trace. 

Magnesium Trace. 

The  phosphorus  contents  may  have  been  derived  from  dissolved 
schreibersite,  or  from  an  unknown  phosphide,  or  from  phosphorus  in 
solid  solution  analogous  to  the  conditions  prevailing  in  certain  manu- 
factured irons,  though  metaliographic  methods  have  failed  to  develop 
anything  that  would  warrant  the  last  two  assumptions.  The  silica 
and  magnesia  were  deriv  ed  from  the  olivine.  The  platinum,  alumina, 
and  magnesia  contents  were  too  small  to  weigh,  and  the  first  two  may 
have  been  admitted  during  the  analysis.  ^.^^^^^  ^^  LjOOqIc 
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SCHMIDTINA,  A  GENUS  OF  JAPANESE  SCULPINS. 


By  David  Starr  Jordan  and  Edwin  Chapin  Starks, 

Of  Stanford  University. 


In  a  recent  paper  on  the  Cottidse  or  Sculpins  of  Japan,**  by  the 
present  writers,  a  new  genus,  Schmidtia,,  was  defined  for  a  species  of 
sculpin,  Schmidtia  muakia^  from  near  Misaki,  Japan^  As  the  name 
Schmidtia  is  already  used  in  zoology,  we  would  substitute  for  it,  as 
the  name  of  the  genus  of  Cottidse^  the  name  Schmidtina^  the  species 
being  Schmidtina  muakia, 

«Proc.  U.  S.  Nat.  Mus.,  XXVII,  1904,  p.  237. 
Proceedings  U.  S.  National  Museum,  Vol.  XXVII—No.  1381. 
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maskelli,  new  species 473, 482, 524 

melanops 480,534 

merlini,  new  species. . .  473, 482, 512, 585 

mori 480,507,534,536 

arizonensis 480, 534, 536 

nephrolepidis 485.536 

nicotianse 481,508 

nigrans,  new  species 473, 

485,602,507,522,585 

parvus 482,506 

pergandei 483.530 

perileucus 480,516,534 

persea 486,530 

phal  senoides 479. 512 

plumosus 483,530 

pruinosus,  new  species 473, 

484,491,502,513,515,536 

pyrolse 485,514 

quaintancei,  new  species 473, 

480,502,520 

quercus-aquaticse 480,530 

rolfsii 484.615 

ruborum 485,516 

spircBoides 486.530-537 

splendens,  new  species 478, 

479,489,526,530-537 

stanfordi,  new  species 473, 

481.507,506,535 

stellata 500 

stellatus 479,516 

atruthanthi 484,534 

tentacula 496 

tentaculatus,  new  species 473, 

486,494,507,536 

tracheifer 480,530 

vaporariorum 486,518 

variabilis 486,530 

vinsonioides 480,520 

vittatus 483,630 

wellmans.  new  species 473, 

483, 491, 5'25, 535, 537 

youngl  .'. 485,534 

AleyrodldSB 471,472,473,475,477.478,608,505 

Aleyrodlds,  The,  or  Mealy-Winged  Flies, 
of  California,  with  References  to  other 
American  Species,  by  Florence  E.  Bemis        471 
Alitropus  typus 23 
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Alleriama 728,780,731,732 

andrewsi 730,781 

capax 781 

clavatum 781 

cooperi 781 

coetatum 730,732 

curtum 731 

elongatum 731 

geinitel 780 

gllberti 730 

granosum 781 

hannibalensis 780 

illinoi§ense 730 

lanceolatum 780 

latum 731 

maxvillense 730,781 

pleuropistha 730, 731 

reflexum 730 

sinuatum 731 

subcuneatum 731 

tenninale 731 

yentiicosum 730,731 

wlnchelli 730,731 

Allononyma,  new  name 746, 746 

diana 745 

yar.  betuliperda 746,932 

Alopias  vulpes 939 

Alopiidce 939  | 

Alpheus 67  I 

heterochsells 67 

Alyduspluto 36i  I 

Alypia  langtonii 796  | 

Ambesa  walslnghaml 920  ' 

Amblyotnsatratus 456,460  I 

Amblyscirtes Tlalis 788  ' 

American  epicaridea 54 

Great  Homed  Owls,  A  Revision  j 

of,  by  Harry  C.  Oberholser. . .         177 
Mantids  or  Soothsayers,  Studies 

in,  by  James  A.  G.  Rehn 561  ' 

Amiacalva 627,628  , 

Amituscomi 490 

Ammalotenera 7%  , 

sciurus 796 

Amncstus  puslllus 350 

Anacampeis '. 760  | 

fragariel la,  new  species 7G0 

innoeuella 761  , 

niveopulvella 761, 935  1 

populella 761  | 

subsequella 761 

Anahaze 309 

Analytical  Key  to  the  American  Forms  of 

Aslo,  Based  on  Adult  Females 178 

Anaphalis margaratacea 750,923,932 

Anaplecta 612 

dorsalis 642  i 

fulva 642  I 

lateralis 642 

minutissima 642  I 

platycephala,  new  species 642  | 

unicolor 542 

Anapiodes  pistacearia 903  i 

Anarta  kelloggi 862  I 

laerta 862  I 

lapponica 862  | 
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Anarta  melanopa 862 

zetterstedti 862 

Anarthrura  6,8,13,16 

Anax , 694,696 

guttatus 686,696,719 

Junius 694,695 

longipes 686,696,719 

Anceus 27 

Ancylis  biarctiana 928 

mediofasciana 928 

paciilcana 928 

Androloma  mac-cullochil 796 

Angela 865 

brachyptem..... 566 

infumata 566 

perpulchra 666 

purpurascens 566 

quinquemaculata 565 

versicolor 665 

Anialimbaria 912 

Anllocra 81 

Anisolabis 640 

maritima 640 

moesta 640 

stili MO 

Anisops  carinatus 864 

Anisoptera 686 

Annaphila  danistica 876 

Anomiopeyllus,  new  genus 377, 425, 462, 463 

nudatus 426,462.450 

Anoplagonus 576, 598, 599 

inermis 598,599 

Anoeia  plexippus 786 

Antennariidse 947 

Antennarius  commersoni 948 

horridus 948 

laysanius,  new  species 939, 947 

sandvicensis 948 

Antennulce,  with  Remarks  on  the  Prob- 
able Use  of  the,  in  Albunea  and  Lepi- 
dopa;  A  New  Genus  and  Two  New 
Species  of  Crustaceans  of  the  Family 
Albuneidec  from  the  Pacific  Ocean,  by 

James  E.  Benedict 621 

Anthelura 13 

Anthias  fuscipinnb 942 

Anthocorida; 363 

Anthocoris  fulvipennis 363 

nigripcs 863 

Anthomaster  agricola 788 

Anthura 12,13 

Anthuridae 3,4,9,13,14,23,27 

Anuropus 5,6,14 

Anytus 838 

evelina 838 

obscurus 838 

sculptus,  var.  profundus 838 

Apantesis  blakci 796 

omata,  var.  achaia 796 

Apatela  canadensis 7y8, 799 

cretata 799 

dactylina 797 

var.  hesperida 797 

distans 804 

var.  dolorosa 804, 806 

emaculata 806 
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Apatela  felina 798 

fragilis 802 

grlsea 802 

var.  revellata 802 

griseor 801 

hesperida 797 

Impleta 806,807 

var.  lUlta 806 

Innotata 801 

var.  griseor 801 

leporlna 799 

var.  moesta 799 

luteicoma 807 

mansueta 804 

minella 802 

moesta 799 

perdita 805 

vulpina 799 

Aphaniptera 372 

Aphredodems 601,603 

ApiomeriLs  pictipes 364 

Apl8tiii» ; 93 

Apistus 93.146,150,174 

alatU8 146,148,160 

carinatus 146, 150 

evolans,  new  species 146, 150, 174 

minous 151 

rubripinnis 167 

venenans,  new  species 146, 148, 174 

Aplectoldes 820 

Aploactinae 93 

Aploactis 94,171,175 

aspera 171, 175 

Aploactisoma 171 

schomburgld 171 

Aplodes  rubrifrontarla,  var.  darwiniata, 

new  variety 903 

Aplodontia  mfa 418,447,469 

Aplodontiidoe 459 

Apogonidse 942 

Apol  yta 544 

pellucida 5f4 

Apseudes 7, 11, 27, 672 

gracilis 27 

Apseudidae 3, 5, 6, 9. 10, 11. 16, 22, 27, 80, 672 

Apter^'gida MO 

albipennis 540 

athymia,  new  name 540,  Ml 

huseinae 539 

Aradidffi 363 

Aradus  americanus 363 

lugubris 363 

Arbutus  menziesti 471, 474, 

498,  ,'i02, 507, 514. 523, 769, 772 

Archilestes 713 

grandis 686,712,719,720 

Archimerus  calcarator 352 

Arohips  argyrospila 930 

per«icana 930 

rosaeeana 930 

virescana 930 

Archistos 232,239.332 

plumarlus 239,333 

Arctilfluj 794 

Arctomys  bobae 446, 459 

monax  ....  399, 403, 411 ,  440, 446, 44S,  459 


Page. 

Arctostaphylos 474,489.534 

manzanita 474.523 

uva-urei 927 

Areturella 12 

Aroturidse 3.8,11,13,15,27,41 

Arcturidea  comutus 5,9 

Arctunis 7,9.28 

bafflni 28 

hirsutUB,  new  species 41 

Argeia 13, 15, 17,  eo,  64 

depauperata 64 

pugettensis 45,65,60 

Argia 686,714,719 

fumipennis 686,714.720 

Argiades  poda  rce 787 

Argulus,  A  New  Species  of,  with  a  more 
Complete  Account  of  Two  Spe- 
cies    already    described,     by 

Charles  Branch  Wilson 627 

alosse 656 

americanus 627, 689 

640, 642, 646, 648,  &49, 650, 654 

catostomi 632,637,640,641,642 

folittceus 631.637,640,641,642.649 

megalops 637^638,639,640,642,643 

stizostetbii &40 

trilineata,  new  species 651,655 

versicolor 627,643 

Argynnis  behrensii 783 

electa 784 

eurynome 7W 

var.  Clio 784 

mouticola 783 

rhodope 788 

Aigyresthia 754,756 

goedartella 756,933 

pygmeeella 755,933 

Argyresthiidw 751 

Argyrocottus 234,286,287,384 

zanderi 287,834 

Ariomma,  new  genus 942 

lurida,  new  species 939. 942, 943 

Aristotelia 755 

disconotella 757 

fungivorella 755,935 

gilvolineella ; 756 

harrisonella,  new  species 756. 935 

natalella,  new  species 756 

notatella 934 

roseoffusella 755 

rubidella 756,935 

Arizona,  from  the  Trias  of,  a  new  Ba-  ^ 
trachian  and  a  new  Reptile,  by  Fred- 
erick A.  Lucas 198 

Armadillidiidffi 4,8,9,16 

Armadillidium 19,20 

vulgare 28 

Artedi 131 

Artediellus 232,233,285,244,333 

atlanticus 245 

pacificus 244,333 

uncinatus 244,245 

Artedius 244 

Artibeus 839,344 

jamaicensis 347 

parvipes 839,347,348 
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Artystone  tiysiblA 23 

Azvicolft 441 

amphibius - 448 

arralis 449 

Asellids 3,6,16,18,23,27,668 

Ai»elloidea 3,665 

Asellota 3,14,665 

Asellus 19,20,21,668 

eayaticus 6,27 

entomon 661 

tomalenais 667,668 

Aaidophorns  supeTciliosus 577 

Asio 172,192 

Analytical    Key  to  the  American 

Forms,  Based  on  Adult  Females  . .         17H 
magellanicus  algistus,  new  subspe- 
cies    178,190,192 

elachistiw 178,183,184 

heterocnemis,  newsub- 

species 178,187,188,189 

icelus,  new  subspecies .        178, 

m%  186 

lagophonus,  new  sub- 
species.. 178,185,186,187,190 

magellanicus 178, 179, 190 

mayensis 178, 181, 182 

melancerus,  new  sub- 
species   178, 179, 180, 181 

mesembrinus,  newsub- 

species 178,179,180 

nigrrescens 178, 179, 187 

occidentalis 177, 

178, 183, 186, 189, 190, 191, 192 

pacificus 178, 

179, 181, 183, 185, 186, 190 

pallescens 178, 

181,182,183,191 

saturatus 178,185,186,187 

yirginianus 178, 

179. 182, 188, 189 
wapacuthu  ...  177,182,191,192 

Asotana  fonnosa 23 

Aspidopboroides 598, 699 

bartoni 598, 599 

inermis 598 

monopterygius 598 

tranquebar 598 

Aspidophoroidlnfie 676 

Aspidophorus  dodecaedrus 584 

lisiza 577 

proboseidalls 678 

quadricomis 584 

rostratus 687 

A8pidophr3rxus 13, 16, 17, 678 

peltatus 65 

Asplenium  cuneatum 499 

Astacilla 9,12,27.28 

cseca 6, 27 

granulata 28 

Athelges 15,17,26 

Atomc^celis  seriatus 361 

Auctospina 112 

auriculatus 112 

Aulopus 601 

Aolostomidse 942 

Aulostomus  valentini 942 
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Autographa  ampla 875 

brassieee 875 

califomica 875 

diasema 876 

epigsea 875 

flagellum 876 

mappa 874 

psoudc^ramma 875 

rectangula 875 

selecta 875 

u-aureum 875 

vaccinii 875 

Avemincus 697 

Aves 457 

Avlculidce 726 

Aviculipecten 724,726,727,728 

carboniferus 727 

cleavelandicus 724 

coelatus 726 

occidentalis 724,726 

provldensis 723 

Azelina 913 

ancetaria 913 

ancetaria,  var.  occidental.  - 913 

Baccharis  halimifolia 361 

pauciflosculosa 496 

Baker,  Carl  F.,  Revision  of  American 
Siphonaptera,  or  Fleas,  together  with  a 
complete  List  and  Bibliography  of  the 

Group  

Bala  Menuke 

Balsamorrhiza  sagittata 

Bamboo-Sprout  Rock-Fish 

Banasa  varians 

Barathra  curialis 

Barbastella  barbastellus 455, 456, 

Barber,  Herbert  S.,  and  E.  A.  Schwarz,  List 
of  Hemiptera-Heteroptera  of  Las  Vegas 
Hot  Springs,  New  Mexico,  Collected  by, 

by  Philip  R.  Uhler ! 

Barybrotidse 

Basilarchia  lorquinii 

Bathyergus  maritimus 450. 458 

Bathygyge 13,16,17 

grandis 74 

Bathynomidee 8, 22 

Bath>'nomus 16 

glganteus 22, 28 


365 
94 
749 
105 
351 
859 


349 

3,8 
786 


Bathysebastes •. 

all)escens 

Batrachian,  A  new,and  anew  Reptile  from 
the  Trias  of  Arizona,  by  Frederic  A. 
Lucas 

Bats  Collected  by  William  Palmer  in 
Cuba,  Notes  on,  by  Gerrlt  S.  Miller,  Jr. . 

Bemis,  Florence  E.,  The  Aleyrodids,  or 
Mealy-Winged  Flies,  of  California,  with 
References  to  other  American  Species.. 

Benedict,  James  E.,  A  New  Genus  and 
Two  New  Species  of  Cmstaceans  of  the 
Family  Albuneidce  from  the  Pacific 
Ocean,  with  Remarks  on  the  Probable 
Use  of  the  Antennulse  in  Albunea  and 
Lepidopa 

Berberis 

Bero,  new  genus 235, 296, 301, 306, 307, 317 


138 
138 


193 


337 


471 


621 
496 
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Beroelegans 301,317,335 

Berokajika 302 

Berycold  Fishet*,  The  Osteolog>'  of  Some, 

by  Edwin  Chapin  Starks 001 

Berytidae 352 

Beryx 614,615 

splendens 601,607 

B«tula 746,773 

Birds  from  Somali  Land,  Description  of 

Two  New,  by  Harry  €.  Oberholser 737 

Bithynis 55 

acanthurus 55,70 

ohionia 55,69 

Black  Rock  Fish 103,110 

Blatta 553 

555 

554 

555 

543 

541 

541 

541 

Ml 

641 

541 


americana 

antbracina 

ausitralasiie 

germanica 

germanicus 

lapponicus 

pallens 

pallidns 

panzeri 

perspicillaris 

orientalis 663,554 

rhombifolia 553 

senecta,  new  species 554 

surinamensis 557, 558 

Blattella 543 

germanica 543 

Blattidffi 541 

BlattldB  or  Cockroaches,  and  Studies  in 
Old  World  Forficulids  or  Earwigs,  by  i 

James  A.  G.  Rehn 539  I 

Bltittinae 543,553  | 

Blennicottus 307  , 

Blepedas 235,322,326,335  , 

bilobua , 321 

clrrhosus 321, 322, 324 

draciscus,  new  species 322, 335, 591   ^ 

Blepsiinae 235  i 

Bleptinacaradrinalis 881  ; 

Blotched  Rock-Fish 117  i 

Boarmia  gnophosaria 910  I 

indicataria 910  | 

umbrosaria 910  I 

Bolteriaamicta 361  I 

Bopyridee..  1,4,12,25,26,31.43,50,51,58,83,671,679  I 

Bopyrina 18.15,17 

abbreviata,  new  species 71 

thoril,  new  species 74 

urocaridis,  new  species 73 

virbii 72,73 

Bopyroidea 3,4,43,50,58,83,677 

Bopyroldee 16,17,28 

acutimarginata 29 

acutimarginatus 64,66 

hippolytes 29, 54, 65,  M,  65 

latreuticola 66 

Bopyrus... 13,15,17,66,67,68 

afcidominalis 68 

alphei 67 

hippolytes 64 

latreutes 65 

manhattensis 66 
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Bopyrus  mysidium 82 

paliemoneticola 66 

resupinatus 83 

squillarum 54 

Boreocottus 271 

axillaris 271 

Borkliausenia 766 

borkhausenii 766,934 

coloradella 766,934 

dimidiella 767,934 

pseudofipretella 766,934 

Bos  taurus 461 

Bo  vidai 461 

Brachyopeis 676, 5M,  687, 699 

dodecaednis 584 

rostratus 687,599 

segaliensis 688,599 

Brachyphy  11a  nana 347 

Brachyrhv'ncus  emarginatus 363 

BrachysomophlB 941 

henshawi,  new  species. .  939, 940 

porphyreos 941 

Brackenridgia 774 

acerifoliella 774,968 

caTemamm 6,26 

Branchiophryxus 10,15,17,677,678 

Branchuropus U 

Brenthia  inflatella 748 

Brenthis  epithore 784 

Brephos  infans 914 

British  Columbia,  Kootenai  District,  The 
Lepidoptera  of,  by 
Harrison  G.  Dyar...  779 
Tineid  Moths  from, 
with  Descriptions  of 
New  Species,  by  Aug- 
ust Busck 745 

Brotula  multicirrata 916 

townsendi 946 

Brotulidae 946 

Bryozoa,  Fresh- Water,  Ecology  of 212 

List      found      in 

United  States...         214 
of     the      United 
States,  Report  on 
the,  by  Charles 
B.Davenport...         211 

Bryttosus  kawamebari 264 

Bubo 177 

arcticus  ..." 191,192 

nigrescens 179 

pinlcola 188 

subarctieus 191, 192 

viiginianus  clachistus 184 

mayensis 181 

occidentalis 191 

pallescens 182 

saturatus 187 

var.  atlanticus 188 

var.  pacificus 18S 

Bufichthys 156 

horrida 156 

Busok,  August,  Tineid  Moths  from  Brit- 
ish Columbia,  with  Descriptions  of  New 

Si»ecies 745 

Cubiropsidte 54 
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Ocidotea 5 

nickajackensis 26 

richardsons 26 

stygiufl 26 

Cteco8ph»roina 6,13,14,24,26 

bargundum 24 

faiieheri 24 

virei 24 

CalanUca 750 

polita 750 

Calathura 5,8,14,28 

branchiata 28 

Calidomantifl  pellucida 666 

pnifdna 661 

California,  The  Aleyrodlds  of,  or  Mealy- 
Winged  Fliea,  with  References  to  other 
American    Species,    by    Florence    E. 

Bemis 471 

OalUanasaa  longimana 75 

stimpsoni 77 

Callicarpa  atnericana 507 

CaUlmantis 566 

antillarum 666 

Calocampa  cineritia 870 

Calocoris  tinctus 356 

Calolampra 647 

aspera 547 

gracilis M7 

pediaequa,  new  species 547 

Campecopca 30 

Camptobrochls 358 

bre vis,  new  species 359 

grandis 359 

nebulosus 859 

Cancricepon 12, 15, 17 

Cancrion  cancrorum 88 

Canidie 462 

Canls 436 

famillaris 438,462 

vulpes 438 

Cantherines  sandwichiensis 944 

Canthirhyncus 698 

monopterygius 698 

Capra  hlrcus 461 

Capridae 356 

Cap«us  4-vittatU8 367 

Caradrina  extimia 809 

merallB 809 

miranda 809,810 

nltens 810 

Carangidse 942 

Carboniferous,   New   MoUuscan   Genera 

from  the,  by  George  H.  Girty 721 

Carcharlld» 940 

Caripeta  sequaliaria 908 

divisata 908 

Carpias U 

bermudensis 30 

Carpcfiina  crescentella 932 

Caasid  ina .*. 14 

Catocala  augusta 878 

brisels 878 

elda 878 

groteana 878 

hermia 878 

rellcta 878 

Proc.  N.  M.  vol.  xxvii— 03- 
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Caudell,  Andrew  Nelson,  Two  Orthoptera 
hitherto  unrecorded  from  the  United 

States 949 

Ceanothus 760, 

773, 782, 785, 792, 888, 892, 904, 914, 930, 937 

calif omicus 474, 612, 619, 623 

sanguineus 936 

Celama  mlnna 914 

Celastrus 764 

Centetes  ecaudatus 437 

Central  America,  Two  New  Cymothoids 

from  the  West  Coast  of 61 

Centridermichthys 262 

affinis 811 

alcicomis 302 

ansatus 262,264 

argenteus 809 

elegans 317 

elongatus 301 

fasciatus 262 

glaber 801 

japonicus 811 

marmoratus 314 

nudus 319 

percoides 809 

schlegeli 309 

Centropomus 318 

Cephalacanthldse 946 

Cephalacan  thus  oriental  is 946 

Cepon  distortus 74,76 

Ceratocephalus 80 

Ceratocombidet 861 

Ceratocombus  brasiliensis 361 

latipennis,  new  species  ...         862 

niger,  new  species 861 

Ceratocottus 233,268,333 

diceraus 258,333 

namiyci 258,269,333 

Ceratodalia  gueneata 899 

Ceratophyllus 370;  371, 377, 381, 385, 386, 

392, 8W,  396, 412, 418, 420, 

alaskensis,  new  species 

394, 

aretomys,  new  species 

388,411, 

arizonensis 386,388, 

armatus 

asio,  new  species . .  388, 406, 

bifasciatus 

bruneri 386,388,413, 

califomicus,  new  species. . 

387,396,397, 

canadensis,  new  species. . . 

388, 

charlottensis 386, 

ciliatus,  new  species 

387,397, 
coloradensis...  386,388,417, 

columbie 

consimilis 

dentatus,  new  species 


diviflUS 886,388,416, 

dryas 

elongatus 

eremlcus,  new  species 888, 

417,442,460 


424,426 

387, 
440,459 

886, 
440,469 
415,440 
440,459 
440.467 
447 
440,469 

886, 
440,458 

886, 
407,440 
390,441 

386, 

441,459 

441,460 

441,457 

441 

386, 
441.462 
441,460 
442,459 
455 


-66 
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Cenitophyllu9  fasciatus 442, 458, 

franklini 

fringill® 

gallinse 371,385,442, 

garei 

hlrautus...  386,387,392,893, 

hirandiiiis 

idahoensis,  new  species — 

388,413, 

ignotUB 386,388.416, 

keenl 386,887,400, 

labiatUB,  new  species 

387,402, 

lagomys 

leporis 

leucopus,  new  species 

401, 
luciduB,  new  species. . 

388,410, 

melis 

metallescens 

montanus 388,411, 

multispinoBUS 386,389, 

muris 

musculi 

mustelee 

oculatus,  new  species 

387,396, 

pencllliger 

perpinnatns,  new  species. . 

petiolatns,  new  species — 
388, 

pinnatus 

proximus,  new  species  — 
388,412, 
pseudarctomys,   new  spe- 
cies  386,387,399, 

sciurorum 

var.  dryas 

sexdentatus.  new  species. . 
387,403, 

sUantiewil 

Btumi 

stylosus,  new  species 

418, 

Styx 

subarmatus 

tesquorum 

toUU.-. 

tuberculatns,  new  species  . 
387,393,414, 

tiralensis 

vison,  new  species 

408,411, 

wagneri,  new  species 

387,405, 

walkeri 

wickhami..  886,387,403,448, 
Oeratopsylla  hexactena  var.  petropolitana 

subobscum 

Ueratopsyllus 367,371,877,432, 

dictenus 

elongatus 

f asciatus 

galline 


Page. 
459,460 
413 
467 
457,459 
468 
448,459 
443,457 
386, 
443,459 
443,458 
444,459 
386. 
444,462 
444 
439 
387, 
444,459 
386 
444,460 
444,462 
444,445 
445,469 
445,458 
467 
467 
462 
386 
445,462 
445,462 
886, 
391,445 
386, 
446,462 
446 
386, 
446,459 

446.459 
446.460 

442 
386, 
446,459 
446,459 
447,457 
388, 
447.459 
447,457 

447 

447,459 

447.469 

886. 

447,469 

448 

388, 

448,462 

886, 

448.459 

468 
,469.460 

456 

455 
440,454 
464,461 
454,461 

371 
871,461 


PaeciL 

Ceratopsyllus  hexactenns 465, 460, 461 

incertus 455,461 

intermedius 455, 461 

jubatus 455,461 

metallescens 461 

obscurus 455, 461 

octactenus 371, 456, 460, 461 

pentactenus 371, 456, 460, 461 

pctropolitanus 456 

tetractenus 456 

unipectinatus 457, 461 

variabilis 457,461 

Ceratothoa  laticauda 23 

trigonocephala 46 

Cercyonis  sy I  vestris,  var.  charon 786 

Cerostoma . .- 751 

brassicella 762 

dentiferella 751 

dubiosella 752 

falclferella 751 

malculipennis 752 

radiatella 751.758,988 

ChKtelia 10,13 

ovata 23 

CheetiliidflB 8 

Chsetodon  fremblii 944 

miliaris 944 

quadrimaculatus 944 

ChaetodontidsB 914 

Chaleiela  gemmalis 749 

Chalceria;Bnowi 787 

Chameedorea 476 

Chariesterus  antennator 861 

Cheiragonus 683 

gradiens 588,5B4 

quadricomis 683 

Chelifera 3,7,8,672 

Chelonidium 6 

Chilidon  urbica 443 

Chilonatalus 348 

micropus 340,342,343 

Chilonycteris 342,843,344 

boothi 341,342.343 

macleayii 342,343,844,346,348 

parnellii 341 

Chimaera  mitsukiirii 223, 224 

monstrosa 223 

phantasma' '. 223,224 

White,  from  Japan,  on  the  spe- 
cies of,  by  David  Starr  Jordan 
and  John  Otterbein  Snyder  . .         223 

Chimferas 223 

Chirldotea 13,27,28,40 

entomon 22, 28,661 

sabina 28 

sabini 22,29 

Chiroptera 460 

Chloris  chloris 467 

ChOBTadodis 561 

hyalina 561 

laticoUis 561 

rhomblcollis 661 

strumaria 661 

Choreutis 748 

balsamorrhizella,  new  species.  748,749 
Inflatella 748 
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Cborcutu!  leucobosis 750, 932 

obioensis 748 

onustana 748,932 

piperella,  new  species 749 

Bilphlella 749,750 

Choriza^ToUs 833 

agrestis 830 

anxillarifi 830 

inconcinna 837 

Chytonlx  palliatricula 811 

Cilicaea 30 

caudata 29 

gilliana 29 

Cirolana 27 

borealis 28 

calif omica 658 

concharuin 24,28 

cubenids 6 

harfordi 658 

hirtipes 36,37 

japonensis,  new  species 35 

ro«il 37 

schiodtei 37 

tcnuistylis 37 

Clrolanidae 3,12,26,27,35,36,658 

Cixolanides 6 

texensis 23 

Cirrhobolina  mexicana 878 

Cistothorus 202 

Citellua 436,446,450,461,459 

barrowenBls 394, 440 

eolumbianus 393, 440, 443, 447, 459 

empetra 459 

frankliuii 440,459 

guttatus 447, 459 

macrourus 879, 435, 469 

musious 447, 459 

13-lineattis 413,440,459 

Clavulites,  new  genus 732, 733 

howardensis,  new  species 732, 736 

Cleantis 7,13,26 

linearis 23 

CHematifi  ligustidfolia 474, 496, 507, 519, 523 

Clemensia  albata , 793 

Cleocerla  rectifascia 870 

Cleora 910 

pampicaria 910 

umbrosaria 910 

Clibanaiius  tricolor 60 

Cliyinema  nibida,  new  species 355 

villoea 366 

Clypeoniscus  meinerti 54, 83 

Coccidse 476 

Cochlidiidse 915 

Cockroaches  or  Blattids,  and  Studies  in 
Old  World  Forficulids  or  Earwigs,  by 

James  A.  G.  Rehn 539 

Ckxx>tropus 169 

echlnatus 169 

pottii 170 

Codonophilns 14 

Ccenocalpe 899 

Golan  tbura 9 

Colidotea 18 

Columba  livia 441, 467 

cenas 443,467 


l*agc. 

Ck)mmophlla  f  uacodorsana 9^ 

Compsocerocoris  annulicornis. 356 

Conilem 17 

cylindracea 24, 28 

Btygia 6 

Contributions  to  the  Natural  History  of 

the  Isopoda,  by  Harriet  Richardson 1 

Contributions  to  the  Natural  History  of 
the  Isopoda,  Second  Part,  by  HaMet 

Richardson 657 

Conularia 733 

Conulariidee 733 

Convolvulus  arvensis 474 

sepium 474,532 

Coptodlsca 769, 770 

arbutiella,  new  species 769,773 

Coptotriche  splcndorif  erella 770 

Corallana  quadricomis 30 

sexicomis 80 

tricomis 30 

Corallanidse 3,7,8,28 

Cordulegaster  diadema 686, 697 

diastatops 697 

dorsalis 686,696,719 

Cordulegasterinse 696 

Coreidse 351 

Corimelaena 849 

Corimelsena  albipennis.  .* 360 

^  bracteatus 349 

extensa 349,350 

Corimelaenidae 350 

CoriscidsB 863 

Coriscus  sericana 363 

Corizus  hyalinus 352 

Comifrons  slmalis 917 

Comus '. 887, 928 

amomum 496 

Corynocorls  distinctus 851 

Coryphaena  hippuruH 945 

Coryphista  badiaria 894 

meadii 894 

var.  badiaria 894 

Corythobatus 150 

woora 150,151 

Cory  thuca  decens 362 

Coemia  paleacea 873 

var.  discolor 873 

Cosmopteryx 768 

femaldella 769 

floridanella 769 

nigrapunctella 769 

villella,  new  species 768 

CosBidse ..,.         916 

Cosaus  populi 916 

Cosymbia  lumenaria 901 

Cottidse 231,328,331,332,961 

or  Sculpins  Found  in  the  Waters 
of  Japan,  A  Review  of,  by  Da- 
vid  Starr  Jordan  and   Edwin 

Chapin  Starks 231 

Cottinae 233 

Cottiusculus 235,298,334 

gonez 298,300,334 

schmldtl,  new  species...  298,299,334 

Cottopsis 264 

asper 264 
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Ctenophthalmus  musculi 462 

orientallB 450.469 

pentacanthus 460,469,460 

peeuda^yrtes,  new  spec- 
ies  .' 420,421,461,460 

quadridentatua 452 

setosa 461,459 

siblrica 461,468 

talpa 449 

tristls 461,467 

typhlus 451,468 

tmclnata 461,462 

unidentatua 467 

Ctenopsyllns 371,377,423.426.428,481,462 

alpinus 427,462.469 

bidentatus 452 

gracilis 462,460 

hesperomys,  new  species  . . .       427, 
428,462,469 

mexicanufl 327,480,462 

muscuU 371,427,462,468,469 

pectiniceps 463,468 

qoadridentatufl 371,662,463 

sibiricus 468,462 

rilvatlcus 463 

spectabills 468,468 

taachenbergi 463,468 

Ctenostoma 216 

Cncullia  obscurlor 871 

postera 871 

Comacea 14 

Cupido  saepiolus  .'. 787 

Cyaniiis  ladon,  yar.  nigrescens 787 

Cyanthoia 13 

Cyathora 6,7 

carinata 28 

Cydoidura 80 

Cydnidae 360 

Cymatophora 907 

blactata 907 

bnmnearia 907 

inqninaria 907 

latiferrugata 906,907 

matilda,  new  species 907 

pofltnlarla 906 

subalbaria 906 

Cymodocea  acuta,  new  species /..  38 

mammifeni 39 

Cymothoa 19,81 

amurensis 23 

entomon 661 

eximia 676 

(BStnim 676 

recta 671, 676 

tngonocephala 46 

Cymothoidie 3, 

4.8,9,12,21,26,28,31,33,37,46,62,659,676 

Cymotholdea 3,38,46,62,658,672 

Cymothoids,  Two  New,  from  the  West 

Coast  of  Central  America 51 

Cynom ys  1  udovician us 443,459 

Dactylopterufl 127 

Dnjlda 4,6,9,10,12,26,64,82,671,677 

Dajus 13,16,17,28,677 

mysidis 29,66,82 

Daigida  procincta 860 


Pago. 

Daruma,  new  genus 232,241,333 

sagamia,  new  species 241,333 

Dasypyga  altemosquamella 920 

Dasynrus 468 

maculatus 468,457 

Davenport,  Charles  B.,  Report  on   the 
Fresh-Water    Bryozoa  of  the   United 

States 211 

Decterias,  new  genus 93, 154, 174 

pusUlus 164.174 

Deilephila  gallii 791 

Deilinia 906 

behrensaria 904 

var.  cervinicolor  . . .         90i 

erythremaria 905 

var.  paciftcaria  . . .         905 

falcataria 905 

ferruginosaria 906 

foeminaria 905 

f  umosa 904 

litaria 905 

pulveraria 904 

quadraria 901 

rectlfascia 906 

variolaria 906 

Delphinidse 227 

Dendrochirus 145 

I  chloreus W6 

I  Dendrocoris 349 

I  humeralis 349,861 

;  fruticicola 851 

fruticosus 849 

I  Dendrotion 6,14 

;  Dentaliidffi 782 

Dentalium 782,733 

Depressaria 768,764,766 

alienella,  new  species 766, 934 

alstroemeriana 766 

applana 766 

argUlacea 763,934 

canella,  new  species 764 

ciliella 763,764 

clemensella 766 

emeritella 765 

fuscoochrella 769 

klamathiana 763,934 

nubiferella 764 

pallidella.  new  specien 765, 934 

rosaciliella,  new  species. .  763, 764, 934 

senecionella 765 

umbraticostella 763 

Deraeocoris  cerachates 858 

Derbya 734 

Dermatophllus  penetrans 433 

Deropeltis 656 

capensis 556 

gaboonica,  new  Ppefiea 556 

schweinfurthi —         666 

speiseri 656 

tullbergi 556 

vertioalis 666 

Description  of  a  New  African  Weaver- 
Bird,  by  Harry  C.  Ober- 

holser 683 

Two  New  Birds  from  So- 
mali Land,  by  Harry  C. 
Oberholaer 737 
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Desmia  funeralia 916 

Desmosonm 14 

Desmosomida: <J,  6, 16 

Devil  Poison-Fiuh 159 

Diacrisia  kasloa 794 

va^ns 794,796 

virgrinica 794 

Dichrooflcytus  el^rans,  new  Npeeies 356 

ruflpennis 356, 357 

DidelphlB 436 

vlrginiana 379,457 

Dioryctria  abletella 920 

Diplacodes  trivialia 719 

trivlalis 686,708,709,720 

Piplophryxus,  new  genus  13, 17, 60 

jordanl,  new  species 60 

DipodidsB 458 

Dipusjaculus 436 

Dorylsea 553 

brunneri , 663 

picea 563 

rhombifolia 553 

DraciflCUB 676, 690, 699 

sachi 590,599 

Dragon-Fly  Nymphs,  new,  in  the  United 
States  National  Museum,  by  James  G. 

Needham 685 

Drepana  arcuata 888 

var.  siciilifer 888 

genicula 888 

sicullfer 888 

Dromogomphus  spoilatus 686,692,720 

Dyar,  Harrison  G.,  The  Lepidoptera  of 
the  Kootenai  District  of  British  Colum- 
bia           779 

Dynamene  bermudensis 29 

tuberculosa 29,659 

Dyscia  orciferata 911 

Dyscologamia 568 

capensis 568 

capucina 558 

carunculigera 558 

cesticulata 558 

napalensis 558 

Dysops  glaucinus 339 

Dy  themis  f ugax 687, 700 

velox 686,699,700,719 

Earwigs,  or  Old  World  Forficulids,  Stud- 
ies in,  and  Blattids,  or  Cockroaches,  by 

James  A.  G.  Rehn 539 

Eboshikasago 145 

Ebosia,  new  genus 93, 146, 174 

bleekeri 146,174 

Eecopisa  serratilineella 921 

Echeneididse 946 

Echidna  hystrix 435,439 

Echidnophaga 439, 463 

ambulans 431,489,457 

Echinopleura 8, 14 

Echinozone 8 

Ectobiinee 541 

Ectobiufl 541 

maorl,  new  species 641 

marcidus Ml 

tasmanicus 641 

Ectropla  crepuscularia 911 


Pi«e. 

Edentata 457 

Edotea 7,13 

EisothistOM  vermiformis 26 

Elachistidse 767,936 

Elanura 252 

forficata 253 

Elaphichthys,  new  genus 236, 301, 334 

elongatus 301,834 

Elaphocottus 290 

pistilliger 290 

Elaphoglossum  huacssaro 743 

Eliomys  quercinus 459 

Ellipsidion bU 

australe 544 

histrionicum,  new  species . . .  544 

pelludda 514 

quadripunctatum 544 

Emblemarius 127 

Emblethis  arenarius 858 

Emmelas 95,96 

glaucus 95,96 

Enallagma 717 

Enarmonia  cockleana 929 

cruciana 929 

gallsesalicana 929 

nigricana 928 

Enchelynassa 941 

bleekeri 941 

Enchoria  oeculata 8S9 

Enchostoma 733 

Endoprocta 214,215 

Endrosis 767 

fenestrella 767 

kennicottella 767 

lacteella 767,984 

Enemera  jutumaria 908 

Engseus  cunicularus 23 

Ennomos  magnarius 912 

Enophrj's 233,267,268,833 

bison 258 

claviger 257,338 

discerauB 258 

Entione  acheei 88 

Entomon  pyramidale 661 

Entoniscid®. . .  .4, 5, 7, 10, 15, 17. 22, 26, 64, 88, 6n,  681 

Entoniscus 88 

brasiliensis 88 

cancrorum 88 

creplinil 88 

porcellanse 88 

Entophilnae 679 

Entophilus,  new  genus 15,679 

omnitectus,  new  species 679, 680 

Enypia  perangulata 908 

venata 906 

Eols 901,907 

anticaria 907 

rotundopennata 902 

sideraria 901 

subalbaria 907 

Eoeebastes 95 

aurora 96 

Epaphrodita  llneola 571 

musarum 571 

Epelys 7,18 

Ephestia 921 
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Ephestia  axnarella,  new  species 921 

Ephestiodes  benjaminella,  new  species  . .         922 

erythrella 922 

ffilvescentella 922 

ni^rella 922 

Bpicaridea 3,4,43,50,58,83,671,677 

American 54 

North  American 68 

South  American 83 

Epicnaptera  americana 888 

americana,  var.  fermginea .         888 

Epicratee  angulifer 346 

Epidcmia  dorcas,  var.  flonu* 787 

helloides 787 

maripocia 787 

Bpllampra 548 

badia 650 

geminata 548 

gracilis 547 

llneaticollis 548 

moloch,  new  species 550 

nebuloea 648,649 

trongana,  new  species 648 

EpUamprinse 547 

Epflobium 768,790,791,896,936 

Epinotia  biangulana 928 

lindana 928 

medioplagata 928 

Epirrita  dilutata 893 

Episcoposaunis 193 

Epizeoxis  semula 880 

Epophtbalmia 698 

elegans 687, 698 

Equid« 461 

Eqnus 461 

Erannis 911 

defoliaria 911 

defoliaria,  var.  vancouverensis..         911 

Uliaria 911 

vancouverensis 911 

Eremocoris  ferns 354 

Ereunias 235,330,335 

grallator 330,831,335 

Ereuniinse 235, 331 

Ergatis  roseoeuffusella 755 

rubidella 756 

Eigyne 12,13,15,17 

Erichsonella 7, 13 

Erinaceidie 460 

Erinaceus 437 

«uropsus 436, 437, 439, 460 

Eriodictyon  califomicum 474, 623 

Erisphex,  new  genus 94, 169, 176 

kagoshimensis 169, 171, 176 

potti 169,170,171,175 

Erithacus  nibicula 443,457 

Erosa,  new  genus 93, 156, 175 

erosa 156,176 

Erynnis  comma,  var.  manitoba 788 

Erythrops 55 

Esox , 601 

Estigmene  acrsea 794 

Bthmia 766 

monticola 766 

Etiella  zinckenella 921 

Eucalantica,  new  genus 750 


Page. 

Eucalantica  polita 760 

Eucatoptus  rubidella -. 766 

Euccratia 751 

castella 761 

EucMsena  astylusaria 913 

manubriata 913 

pectinaria 912 

sirenaria 912 

Euchoeca  albifera 898 

var.  brunneifaficiata...  893 

albovittata 893 

cretaceata 898 

Eucinostomus 617 

Eucirroedia  pampina 872 

Euclidia  cuspidea 877 

Eucognathia  gigas lo 

Eucosma  agricolana '  925 

albangulana 926 

albidoesana 926 

atomosana 925 

castaneana 926 

circulana 92b 

Columbia 926 

crenana 926, 929 

dorsisignatana 926 

juncticiliana 925 

pulsatillana 926,931 

similana 926 

transmissana 926 

Eucrostis  viridinennata 903 

Eucjmatoge 993 

grandis 892 

Intestinata 898 

linariata 893 

Eudemls  vacciniana 928 

Eugonia  califomica 735 

J-album 786 

Eubarveya  carbonaria 870 

Eulia  gloverana 931 

ministrana 931 

Eupagurus 54 

Euplacamus  fuscofasciella 747 

Euplexia  lucipara 817 

Eurois  indeterminata 819 

Euromosus 353 

Eurycope 7,27,28,66 

comuta 28 

Eurydlce 7 

pulchra 25 

Eurymus  eurytheme,  var.  eryphyle 783 

interior 783 

Eurythmia 921 

Eustroma  cervinifascia 894 

destinata •.  894 

nubilata 895 

packardata 894,896 

populata 894 

Eustrotia  albidula 876 

Eusymmerus 7, 13 

Eutamias 441,469 

Euthyatira  pudens 887 

Eutrapela  alcipheraria 913 

Eu  Vanessa  antiopa 786 

Euzophera  ochrifrontella 921 

Everesaemon 787 

amyntula 787 
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Everes  antiacis 787 

battoides 787 

comynta^ 787 

cooperi 787 

daedalos 787 

fulla 787 

mellsaa 787 

ErergeHtiH  funalls 916 

Evotomys 432,454 

gapperi 454, 458 

hercynicus 454, 458, 468 

brittanicus 453 

Exosphseroma 8 

Falcaria  bilineata 888 

levla 888 

Falco  simitorquata 739 

Felidie 462 

Fells 436 

domcstica 438, 462 

raacroscelis 462 

tigrifl 462 

yaguaroundi 462 

Feltia  seneipennis 832 

herilis 830 

jacullfera 830 

subgothlca 830 

tricosa 830 

vancouverensis 8:^,  832 

volubillB 832 

Fera? 461 

Ferns,  Two  New.  of  the  Genus  Polypo- 
dlum,  from  Jamaica,  by    William   R. 

Maxon 741 

Flerasfer  umbratllis 946 

Flerasferidffi 946 

Fishes,  Berycoid,  The  Osteologj*  of  some, 

by  Edwin  Chapin  Starke 601 

Japanese,  of  the  Family  of  Agon- 
idffi,  a  Review  of,  by  David  Starr 
Jordan    and     Edwin     Chapin 

Starks 675 

of  Japan,  Scorpsenoid,  A  Review 
of  the,  by  David  Starr  Jordan 

and  Ed  win  Chapin  Starks 91 

Notes  on  Collections  of,  from  Oahu 
Island  and  Laysan  Island,  Ha- 
waii, with  Descriptions  of  Four 
New  Species,  by  David  Starr 
Jordan    and    John    Otterbein 

Snyder 939 

Flabellifera 3,33,46,52,658.672 

Fleas,  or  Siphonaptera,  American,  A  Re- 
vision of,  together  with  a  complete  List 
and  Bibliography  of  the  Group,  by  Carl 

F.  Baker 365 

Flisleo 462 

Forcinella  st&ll 540 

Forflcula  albipennis r>io 

gigantea,  var.  jaiK)nica 541 

japonica 540 

pedestris 540 

riparia 539 

Foriiculida? 539 

Forficulids,  Old  World,  or  Earwigs,  Stud- 
ies in  and  Blattids  or  Cockroaches,  by 

JamesA.G.  Rehn 539 


Page. 

Fragaria 7C1 

Fredericella 216 

pulcherrima 216 

regina 216 

sultana 212,213,216 

walcotti 216 

Fredericellidae 216 

Fundulus ooi 

Furclna,  new  genus 235,301,303,3^4 

ishlkawse,  new  species  . .  303, 305, 306, 3a4 

osimse,  new  species 303, 305, 334 

Gabriola  dyari 910 

Galacantha  diomedese,  var.  parvispina. . .  78 

Galeatus  peckhami 362 

Galena  maeulatus 940 

Galeocerdo  maeulatus »40 

raynerl .' mo 

tigrinis 939,940 

Galictis  vittatus 437 

Gallinula  chloropus 468 

Gallus  domesticus 443, 457 

Gasteroeteus  volitans 142 

Gelechia *. 759 

abactella 936 

anarsiella 760 

bellela 755 

ceanothiella.  new  species 760, 9»6 

dyarlella 760 

fungi  vorella 755 

fuscoochrella 759 

gallsesolidaginis 757 

liturosella 759 

mandella,  new  species 759, 935 

mediofuscella 759 

monella,  new  species 769, 935 

niveopul  vella 761 

pudibnndella 756 

ribesella 759 

rosasuffusella 755 

roseosuffusella 755 

rubensella 756 

rubidella 756 

trial  bamaculella 760 

trimaculella 762 

vagella 769 

Gelechiidffi 755,984 

Genus  of  Japanese  Sculpins,  Schmidtina, 
by  David  Starr  Jordan  and  Edwin  Cha- 
pin Starks 961 

GeometridsD 888, 906 

Geomyidte 458 

(Jeomys  bursarius 417, 421, 424, 443,458 

Gigiantione 15,17 

Girty,  George  H.,  New  Molluscan  Genera 

from  the  Carboniferous 721 

Gisukajika 277 

Glires 458 

Glisnitedula 459 

Gluphisia 808,884 

albofascia 884 

clandestina 884 

formcM?a 884 

lintneri,  var.  avimacola 885 

var.  danbyi 885 

var.  lintneri 886 

var.  normalis 886 
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GlaphiHia  1  Intnerl,  var.  severa H85 

var.  slosHonii H85 

rldenda 884 

nipta 884 

ieptentrionalis 808,884,886 

var.  quinquell- 

nea 884 

triUoeata 884 

wrightil 884 

Glyptiidocera 782 

sequepalvella 763 

septentrionella,   new    spe- 
cies  762,985 

Glyphipteryx .         750 

impigritella 750,932 

Glsrphocrangon  spinulosa 74 

Glyptidotea 13,49 

GIsrptonotQi 13,28,89,40 

antartictis 28 

entomon 661 

Gnathia 27,28 

elongata 28 

Gnatliiids 3,9,10,12,15,21,22,27,31 

Gnophffila  latipennis 883 

Gnorimoschema 767 

gallseasteriella 757 

gallsesolida^nis 757 

pedmontiella 758 

radiatella,  new  specien . .         758 

saphirinella 768 

splendoriferella,      new 

species 758 

waahingtoniella 757 

Gomphince 687 

Gomphoides  rtigmatos 686, 687, 688, 719. 720 

Gom  phus 691 

confratemns 686,691,720 

graslinellus 691 

minutus 686,690,719,720 

Bobrinuii 686,692,720 

Goniophlebinm  Pringlei,  A  New  Fern, 
from  Mexico,  by  Wil- 
liam R.  Maxon 953 

pringlei,  new  species 958 

Gonodontis  dnaria 912 

Gorilla  gorilla 462 

Gortyna  medialis 871 

GracUaria 770,771 

alnicolella 771 

alnivorella 771 

elongella 770,771,987 

var.  alnicolella 754 

var.shastella 754 

fuscoochrella 771 

inconstans 770 

murtfeldtella,  new  species 771 

nlgristrigella 771 

pulchella 771 

porpariella 771 

ruptostrigella 771 

sanguinella •. 771 ,  772 

shastaella 771 

stigmatella 771,937 

Grammysia 730 

Graphiphora  alia 869 

commnnls 868 


l»age. 

(iraphiphorn  curtica 868 

uniformis 869 

GrapKicepon 12, 15, 17, 67 

fritxii 67,88 

Greya  punctiferella 775 

Grison  vittata 380,462 

^ittatus 487 

Gryllus  carolinus 562 

Qyge 15,17,67 

hippoly  tes 65 

Gymnapistufl i67 

pentraroge 167 

Oymnocanthus 234,290,294,298,301,334 

herzensteini,  new  specieju.        290, 

294,834 

intermedins..  290,292,294.295,334 

pistiUiger 290,291,292,834 

ventralis 290 

Gymnolaemata 215 

Gymnotborax  laysanus 942 

steindachneri 942 

tbalassoptems 942 

vinolentiis 941 

Gyna 558 

buchholzi 658 

eapucina 568 

maculipennis 558 

Gynacantha 694 

Gypsochroa  designata 899 

Habrosy  ne  chatfeldi 885 

scripta 886,886 

Hadena 838 

adnixa 810 

arctica 813 

barnesii 811 

var.  sora 811 

basilinea,  var.  cerviana 812 

binotata 810 

cogitata 813 

curvata 810 

devastatrix 813 

divesta 811 

dubitans 813 

var.  cogitata 813 

ducta 811 

evelina 838 

finltima,  var.  cerviana 812, 813 

impulsa 811 

lateritia 818 

lona 811 

longula 818 

maida 813 

pluviosa 818 

relecina 814 

remissa 811,818 

sora 811 

versuta »ll 

vul  tuosa 818 

Hadenella  minuscula 809 

subjuncta 809 

tonsa 809 

Hadrodema  pnl vcrulenta 867 

militarls 866 

Halsidota  alni 796 

angulifera 796 
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Haliddota  maculata 796 

var.  aini 796 

Halticuii  bracUtus 361 

intennediiu,  new  species 360 

nitidus o61 

Handy  Fins 592 

Haplocope 5, 16 

Haplodon  rufa 447 

Haploplos  evadne 949 

Haplopthalmua  pateus 22 

Harmostes  reflexulus 852 

Harpa^rinse 570 

Harpagonyx 568,669 

carlottse,  new  species 568 

dohmianns 568 

grype 568 

maya 568 

Harphypteryx  dentiferella 933 

Harpipteryx 751 

Harponyx 9 

pranizoides 6 

Harpyia  Bcolopendrina 884 

Harpypteryx  canariella 751 

dentiferella 751 

fnurtrella 751 

Haswellla 9 

Hawaii,  Oahu  Island  and  Laysan  Island. 
Notes  on  Collections  of  Fishes  from,  with 
Descriptions  of  Four  New  Species,  by 
David  Starr  Jordan  and  John  Otterbein 

Snyder 939 

Hawaiian  Islands,  Isopods  collected  at 
the,   by   the   U.   S.  Fish  Ck>minisBion 

Steamer  Albatross 671 

Hectopsylla 371,375,434,468 

psittaci 375,434.457,461 

Hectopsyllidie,  new  family 373, 375, 376, 434 

Heliaca  nexilis 874 

Heliastos  sumichrasti , 951,952 

Tar.  subrosea 951,952 

Helicolenus 92,124,127,174 

dactylopterus 127,128,174 

emblemarios,  new  species. . .  129, 174 

marmoratus 124 

Heliophila  calgariana 863 

commoides 866 

farcta 863 

heterodoxa  . . . .' 866 

insueta 865 

luteopallens 862 

megadia 865 

minorata 862 

oxygale 862 

var.  minorata 862 

Hel  ioph  ila  pal  1  ens 862 

roseola 863 

Heliothis  phlogophagus 874 

scutosus 874 

Helleriidae 4,6,13,15,16 

Helmet  Rock-flsh 145 

Helotrophareniformis 817 

Hemaris  dlf&nls,  var.  thetis 788 

rubens 789 

Hemerophila 745,746 

alplnella,  new  species 746, 932 

klncaidiella,  new  species. . .         747 


HemilepidotimaB 282, 2Si 

Hemilepidotus 233,248,254,833 

gilberti,  new  species 254,  SSS 

hemilepidotus 254,2S6 

jordani 256 

Hemlmene  alpinana ^ 929 

ploml^na 9B 

Hemiptera-Heteroptera  of  Las  Vegas  Hot 
Springs,  New  Mexico,  Collected  by 
Messrs.  E.  A.  Schwarx  and  Herbert  S. 

Barber,  List  of,  by  Philip  R.  rhler 8« 

Hemithyrsocera 546 

Hemitripterinse 235 

Hemitripterus 235, 326, 336 

americanus 326,828 

cavifrons 326,828 

villosus 326,835 

Hemium 197 

eolstitlalis 197 

Henioorhina m 

Herpestes  ichneumon 437,482 

Hesperagrion  hcterodoxum 686,717 

Hesperia  csespitalis 788 

montivaga 788 

Hesperiidse 788 

Hesperomys 431,454,456,40 

Heterias 6 

pusilla 2S 

Heterodontosnchus  ganei 198,  \% 

Heteromeles  arbutifolia . .  474, 489, 498, 498, 507, 923 

Hexagram  midffi 232 

Hierocium  albiflorum 923 

Himella  Infldelis 368 

Hippocephalus 677 

japonicus 678 

superciliosus 677,8TB 

Hippolyte  zostericola 72 

Hirekasago 146 

Hlrundo  urbica 443,467 

Hispaniscus 112 

nibrivinctus 112 

Histicottus 236,321,885 

bilobus 821,335 

Holocentrus 618 

albofasdatus 126 

ascensionis 601,610 

Homsemus 849 

bljugis 349,850 

proteus 849 

Homo 486 

sapiens 4ffi 

Homceosoma  mucidellum 922 

Homohadena  badistriga,  var.  fiflia 817 

cockle! 817 

Homoptera  calycanthata •....        879 

Hoplostethus  japonlcus 601,604 

Homed  Owls,  a  Revision  of  the  American 

Great,  by  Harry  C.  Oberholser 177 

Hulstia  undulatella 921 

Hy%na  striata 436,462 

H  ysenidae 462 

Hyamia  sexpuncatata 876 

Hydria  undulata 894 

Hydriomene 899 

autunmalis 899 

baaaliata '. 899 
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888 
898 
899 
899 


899 


Hydriomene  califomlata 

contractata 

excurvata 

magnoliata 

multiferata 

pemotata 

sordidata 898,899 

taeniata 899 

Hymenopus  caelebs 571 

Hyolithes 733 

Hypena  califomlca 883 

htunnli 882 

HypeTseschm  paciflca 883 

stragula 883 

Hyperitis  amicaria 912 

trianguliferata 912 

var.  notataria..         912 

Hyphoraia  parthenos 796 

Hyponeura  lugens 687,716,719,720 

Hypoprephia  fucosa 793 

miniata 793 

Hypotriorchia  castanonotus 739 

Hyppa  bninneicrista 816 

indistlncta 816 

rectillnea 816,816 

xylinoides 814,815,816 

Hypsagonns 676,580,583,599 

gradiens 584 

quadricomis 583,584,599 

Hypsimetopos 6,16 

intruflor 23 

Hypudseus  glareolufi 448, 453, 454 

Hysara 9 

vermif onnis 4 

HystrichopayUa 370, 377, 418, 421, 432, 451, 463 

ameilcana 432, 454, 458, 468 

bisoctodentatus 432 

dlppiei 468 

obtusieeps 432 

talpse....  464,458,459,460,462,468 

IcelUB 233,246,262,333 

bicornls 246,247 

canaliculatus 247 

hamatus 246 

spiniger 246,247,333 

Icth  yoxenos 31 

JellinghauBi 23,26 

montanus 23 

Idotsega  longicauda 661 

4dotea 13,28,49,662 

entomon 661 

gracillima 657,661,662 

hirtlpes 663 

japonica 47 

lacnstris 23 

longicaudatus 49 

marina 28 

metal  lica 28 

ochotensis 663 

oregonensis 663 

resecata 661 

stenops 663 

wosnesensldl 663 

Idoteidse 3,8,13,15,27,28,39,47,49,661 

Idoteoldea 3,39,47,661 

Ilexopaca 607 


Page. 

Ilnacora  viridiR 860 

Ilyarachna 14,27,56 

Incertsc  sedis 467 

Inciivilia  augustus 786 

iroides 786 

inis 786 

eryphon 786 

Incurvaria 776 

acerif oliella 774 

eenescens 776, 938 

Iridella 774 

piperella,  new  Bpecies 775 

Indusa  carinata,  new  species 62 

Inlmicus,  new  genus 98,168,176 

aurantiacus 158,169,160,175 

Japonlcus 158, 159, 161, 162, 176 

Insectivora 460 

lone 14,16,17 

comuta 76, 77, 78 

thompsoni,  new  species 76,77,78 

thoraci  ca 77, 78 

Ipimorpha  pleonectusa 874 

pleonectusa,  var.  sequilinea . .         ^4 

Ischnosoma 6,8,9,14,27 

Iscbnura 717 

Isiaisabella 794 

Isobatengu 822 

Isocladus 80 

Isopod  Crustaceans   of    tbe    Northwest 

Coast  of  North  America 657 

Isopoda  collected  in  Japan  by  Jordan  and 

Snyder 46 

in  Japan  In  the  year 
1900  by  the  U.  S.  Fish 
Commission  steamer 
Albatross,  and  in  the 
year  1881  by  theU.8.8. 

Palos 32 

Contributionsto  the  Natural  His- 
tory of  the,  by  Harriet  Richard- 
son   1 

Contributions  to  the  Natural  His- 
torj'  of  the.  Second  Part,  by 

Harriet  Richardson 667 

Isopods  collected  at  the  Hawaiian  Islands 
by  the  IT.  S.  Fish  Commission  Steamer 

Albatross 671 

Jaera 19,20,28 

albifrons 28 

guemei 23 

marina 28 

Jaeropsis , 6,7 

Jamaica,  Two  New  Ferns  of  the  Genus 
Polypodium,  from,  by  William  R.  Maxon        741 

Jamna . . .'. 11 

Janira 7,28,667 

maculosa 28 

occidentalis 667 

Janlrella 6,14,23 

Janiridse 3,16,22,23,30,665 

Janiropsis 7,666 

breviremua 666,667 

califomica,  new  species 666 

kincaidi,  new  species 665 

Janthe 7 

Janthopsis 6 
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Japan,  Isopoda  collected  in,  by  Jordan  and 

Snyder ^     46 

in  the  year 
1900  by  the 
U.  8.  Fish 
Ck)mmis8ion 
steamer  Al- 
batrom,  and 
!n  the  year 
1881  by  the 
U.S.S.Palos.  32 

On  the  speciee  of  White  Chimsera 
from,   by   David   Starr  Jordan 

»•      and  John  Otterbein  Snyder '£& 

Scorpsnoid  Fishes,  A  Review  of 
the,  by  David  Starr  Jordan  and 

Edwin  Chapin  Starks 91 

Japanese  Fishes  of  the  Family  of  Agoni- 
dse,  A  Review  of,  by  David  Starr  Jordan 

and  Edwin  Chapin  Starks 576 

Japanese  Sculpins,  Genus  Schmidtina,  by 
David  Starr  Jordan  and  Edwin  Chapin 

Starks 961 

Jordan  and  Snyder,  Isopoda  collected  In 

Japan  by 46 

Jordan,  David  Starr,  and  Edwin  Chapin 
Starks,  A  Review 
of  the  Cottidffi  or 
Sculpins  found  in 
the      waters     of 

Japan 281 

and  Edwin  Chapin 
Starks,  A  Review 
of  the  Japanese 
Fishes  of  the  Fam- 
ily of  Agonida...  676 
and  Edwin  Chapin 
Starks.  A  Review 
of  the  Scorpeenoid 
Fishes  of  Japan..  91 
and  Edwin  Chapin 
Starks,  Schmid- 
tina, a  genus  of 
Japanese  Sculpins  961 
and  John  Otterbein 
Snyder,  Notes  on 
Collections  of 
Fishes  fron  Oahu 
Island  and  Laysan 
Island,  Hawaii, 
with  Descriptions 
of  Four  New  Spe- 
cies           989 

and  John  Otterbein 
Snyder,  On  the 
Species  of  White 
Chimsra  from  Ja- 
pan          223 

Jordania 232,326 

Juniperus  vlrginianus 367 

Kajika 267 

Kakerlac  pallipalpls 565 

Kamacite 956 

Kepon 10,11,12.16.17 

Killer  Whale,  A  (genus  Orcinus).  from 
the  Coast  of  Maine.  Notes  on,  by  Fred- 
erick W.  True 227 


Paire. 

Kootenai   District  of  British  Columbia, 

Lepidoptera  of,  by  Han  Ison  Q.  Dyar . . .  779 

Kuro-soi 108,110 

Labidura 539 

auditor 539,540 

bengalensis MO 

crenata 539,540 

gigantea 639 

herculeana 640 

huseina^ 539,540 

inermis 689 

.  marginella 530 

palllpes 540 

riparia 589 

suturalis 540 

terminalls 640 

LabridsB 943 

Lactoria  diaphana 945 

galeodon 945 

Bchlemmeri,  new  species 939,945 

Ladona ,  702 

Lagomys 447,448 

rutilus 444 

Ltaodamia  f  usoa 921 

Laigidae 355 

Largus  clnctus 355 

Las  Vegas  Hot  Springs,  New  Mexico,  of. 
List  of  Hemiptera-Heteroptera,  Col- 
lected by  Messrs.  E.  A.  Schwarz  and 

Herbert  S.  Barber,  by  Philip  R.  Uhler. .  349 

LasiocampldsD 887 

Lathrsena  Insidiosa 23 

Latreutes  ensiferus 66,66 

Laverna  grandisella 767 

magnatella 767 

miscecalonella 767 

miseecolorella 767 

Laysan  Island  and  Oahu  Island.  Hawaii, 
Notes  on  Collections  of  Fishes  from, 
with  Descriptions  of  Four  New  Speciea, 
by  David  Starr  Jordan  and  John  Otter- 
bein Snyder 989 

Leander 64 

Leidya 11,15,17 

distorta 74,76 

Leiopus 11 ,  16 

Lemmus 437. 458 

Lemonias  anicia,  var.  beani 784 

palla 784 

Lcpidopa  and  Albunea,  with  Remarks  on 
the  Probable  Use  of  the  Antennulse  in; 
A  New  Genus  and  Two  New  Species  of 
Crustaceans  of  the  Family  Albuneldse 
from  the  Pacific  Ocean,  by  James  E. 

Benedict 621 

Lepidoptera  of  the  Kootenai  District  of 

British  Columbia,  by  Harrison  G.  Dyar.  779 

Lepi'»e8ia  flavofascinta : 790 

rachcl 790 

ulalume 790 

Leporidre 458 

Leptanthura 6, 6, 7 

Leptarctia  califomite 794 

Leptaspidia 6,14 

brevipes 26 

Leptoba.sis  sp 686, 71* 
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Leptochelia 10,30 

dubla 28 

mlnuta 29 

savignyl 28 

LeptoglossuR  coreulua 352 

I^ptognathia 5,8,16,28 

longiremis 28 

LeptoKrapKUs  ruguloeus 67, 88 

Leptomeris  inductata 902 

quinquelinearia 901 

sideraria 901 

Leptophryxus  mysidls 82 

Lepus 382,885,890,421,439,458 

affinis .' 389 

cuniculus 458 

floridanus 439,450,458 

floridanus  mallurus 389, 445 

glacialis 389,436,458 

ina:quali8 389 

molti^inofius 390 

simplex 389 

gylvaticus 439,460,445 

timidus 458 

Lestinse 712 

Leucophryne 768 

tricristatella 767 

Leucoptera 774 

pachyatlmella,  new  species. . .  774, 938 

Lexis  bicolor 793 

Libellula  forensis 686,706 

Haturata 686,705,719 

Ubellulid  gen.?  sp.? 686,704,719 

Libellulin» 699 

Ligia .'..... 19,24 

baudinlana 24,30 

dilatata 670 

exotica 30.49 

gaudichaudil 49 

hawaiensis 671, 676 

occiden  talis 670 

pallasii 670 

septentrionalis 670 

Btimpsoni 670 

Liglidfie 4,16,24,30,49,670,676 

Lignum- vitse 500, 516 

Ligyrocoris  sylvestris 353 

Lima 721,?22.727 

Limidee ?27 

Limipecten,  new  genus  . .  721, 724, 725, 726, 727, 728 

ocoidentalis 724,725 

texanos,  new  species 721, 

722, 723, 724, 725, 736^736 
var.  grandicostatus, 

new  variety 723,735 

Limnoria  lignonun 24,28 

Llmnoriidae 8, 8 

Lion-ftsh H2 

Liquidambar  st>Taciflua 607 

Uparididre 328,887 

Liriopsis 28 

List  of  Hemiptcra-Heteroptera  of  Las 
Vegas,  Hot  Springs,  New  Mexico.  Col- 
lected by  Messrs.  E.  A.  Schwarx  and 
Herbert  8.  BarlxT,  by  Philip  R.  Thler..         349 

Lita  liturosella 759 

Litaneutria 665 


Page. 

Litaneutris  minor 565 

ocularis 666 

LIthocolletis..... 770 

nidificansella 773 

popullella 770, 937 

Lithodes  diomedese 85 

Lithotomla  napsea 870 

Uthoslldss 792 

Livoneca  caudata 88 

daurica 28 

propinqua,  new  species 37, 88 

vulgaris 669 

Lobostoma  cinnamomeum 848 

Long-flnned  rock-fish 146 

Lonicera  involucrata 474, 496, 523, 532, 922 

Lophomastix,  new  genus 621 

diomedese,  new  species 621 

Lophopus 212,218 

cristalllnus 212,219 

Loxoet^e  commixtalis 916 

Lucas,  Frederic  A.,  a  new  Batrachian 
and  a  new  Reptile  from  the  trias  of 

Arizona 193 

Lucius  reticulatus 644 

Lunulata 142 

Lyc»nldie 786 

Lycia  cognataria 911 

Lygeeidae 858 

Lygseus  admirabilis 864 

facetus 854 

reclivatus 854 

Lymnadidse ". 786 

L>Tix 402 

canadensis 383, 

890, 402, 415, 437, 441, 444, 446, 462 

LyonenitA  speculella 773 

Lyonetia 778 

apicistrig^ 778 

gracilella 773 

sal iciella,  new  species 773,988 

speculella 773,792,987 

Lythrichthys,  new  genus 98, 140, 174 

eubales,  new  species 140, 174 

Macaria  minorata 906 

minorata,  var.  incolorata,  new 

variety 906 

Macrochyrus 141 

miles 141 

Maeromiinffi 698 

Macrostylis 6,8,14,27 

Macrotus  waterhousil 344 

Maid  of  the  WUlows 99 

Maine,  from  the  Coast  of.  Notes  on  a 
Killer  Whale  (Genus  Orcinus),by  Fred- 
erick W.  True 227 

Malacocoris 860 

Malaco0cmia  califomica 887 

fragllis 887 

pluvialis 887 

Mamestra  adjuncta 862 

altua 868,864 

asslmllis 88C 

canadensis 845,846 

cinnabarina 854 

circumcincta 853,864 

comis 863,864,866 
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Mamestra davena 853,854,855 

detractti 842 

discalis 839 

grandis 848 

^tissata 841 

illaudabilla 856 

incurva 854 

ingravia 862 

invaUda 849 

jtmcimacula 840 

lariaaa 858 

laudabllls 856,857 

llquida 843 

lorea 858 

lucina 863,854 

megarena 853,854 

mutllata 868 

neoterica 842 

nevadee 845, 848 

obnigra 853,854,855 

obscurior 864 

olivacea S.'ia,  854, 855, 856 

var.  altua 854 

var.  comis 863 

var.  lucina 854 

var.  petita 863,8M 

var.  rectilinea 863 

oregonica 850 

pensilis 858,859 

petita 853,854,855 

purpurissata.  var.  cr>'dina 840 

radix 843 

ralnlerii 858 

rectilinea 864,856 

gegregata 841 

senatoria ^ 843 

Btricta 853,854 

mibjuncta 846 

sutrina .^. 857 

tacoma 852 

trifolU 850 

vau-media 854 

vicina 859 

Mammalia 457 

Mancasellns 8 

Manihot  palmata 494 

Mantids  American  or  Soothsayers,  Studies 

In,  by  James  A.  G.  Rehn 561 

Mantinre 561 

Mantis  antillarum 565 

concinna 661 

dimidiata 664 

domingensis 664 

ftlscifolia 570 

limbata 664 

rhombicollis 561 

rogatoria 571 

sinuata 570 

subfoliata ^ 673 

tolteca 6ft4 

tricolor 561 

Marasmalus  inficita 876 

Margus  inconspicuus 352 

Marmara 772 

arbutiella,  new  species 769, 772 

saUctella 778 


Page. 

Marmarea 913 

oociden  talis 913 

Marsupalia 457 

Marumba  modesta 791 

Maxon,  William  R.,  A  New  Fern,  Gonio- 
phlcbium  Pringlel. 

from  Mexico 953 

Two  New  Ferns  of 
the  Genus  Poljpo- 
dium,  from  Ja- 
maica          741 

Maytenus 606 

Mealy- Winged  Flies,  or  the  Aleyrodids.of 
California,  with  References  to  other 
American  Species,  by  Florence  E.  Bemis.         471 

Mebaru 92 

Megalocottus 234,282,828,334 

laticeps 282 

platycephalus 282, 334 

Megapsylla 376,434,463 

groasiventris 376. 434, 467 

Megapsyllidae 378,434 

Megasoops 177, 421 

asio 421,440,467 

Meinertia  gaudiehaudii 53 

gilbert!,  new  species 53 

trigonocephala 46 

Melalopha  apicalls 883 

brucei 883 

Melanolophia  canadaria 911 

var.  subgene- 
ricata,  new  va- 
riety          910 

Meleagrina T24 

Meleagris  gallipavo 467 . 

Melesmeles 438,444,462 

taxus 438,444 

Melia  azederach 496 

Melicleptria  honesta 874 

kaslon 874 

septentrional  is 874 

Melinna  modesta 356 

M  elipotis  j  ucunda 878 

pallesccns 877 

Merolonche  lupini 808 

spinea 808 

Merops  rufleapillus 738 

superciliosus 738 

donaldsoni,  new 

subspecies 737,738 

superciliosus 787 

vaillanti 788 

Meroptera  pravella 921 

Merula  merula .'  443. 457 

Mesoleuca  albolineata 898 

csesiata 896 

ethela 897 

flammifera 897 

gratulata 896 

hcrsiliata 897 

lacustrata 896 

ruflciliata 896 

simulata,  var.  otisi,  new  va- 
riety           898 

truncata 897 

vasaUata 896 
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MesotADois 6 

Mesothemis  coUocata 706 

Metachirus  opossum 423, 450, 457 

Met&nema  textrinaria 913 

Meteorite,  The  Persimmon  Creek,  by  Wirt 

Tassin 965 

Metoponorthus  pniinosus 28 

Metoposaurus 198, 195 

diagnoetieuK 194 

.  f raasi,  new  species 194 

Metrocampa  preegrandaria 912 

Mexico,  A   New   Fern,   Gonlophlebium 
Pringlel,  from,  by  William  R.  Maxon..         953 

Meyenia  leidyl 216 

Micrathyria 711,712 

pallida,  new  species 686, 710 

Microcanthus  strigatus 944 

Mlcrodonophis  fowled 940 

Microniseidee 22,54 

Microniscufl 22, 54 

fuscus 89 

Microtus 441,468 

amphibiuK 458, 468 

arvalis 449,468 

callfomlcus 440, 458 

ceconomus 453, 458 

Miller,  Gerrit  S.  Jr.,  Notes  on  the  Bats 
Collected  by  William  Palmer  in  Cuba. .         337 

Minoinae 93 

Minokasago 142 

Minous 93,150,154,156,174 

adamsl 151,152,153,164,174 

eehigonius,  new  species 161 ,  163, 174 

monodact>'h]8 151, 162, 163 

pusillus 154 

woora 150, 151 

Miomantis  pellucida 566 

prasina 561 

Mionyx 667 

lineativentris 567 

surinama 567 

Miopteryx 666 

argentina 566 

granadcnsis 666 

lactea 566 

madagascarensis 566 

pellucida 566 

Mirisafflnis 356 

Instabil  is 355 

MolosNidsB 340 

M0I0SSU8 434 

ferox 339 

obscunis 339 

tropidorhynchuH 339, 340 

Molluscan.  New,  Genera  from  the  Car- 
boniferous, by  George  H.  Girty 721 

Mompha 767,768 

decorella 768,936 

grandisella ^...  767,768,936 

Monacanthidse W4 

Monocentrts 602 

japoniou-M 601,617 

Monolistris  cseca 6, 24 

Monophyllu« 346 

cubanus 342,344,»46 

Monopifl 747. 775 


Page. 

Monopis  aurosuffusella 776 

biflavimaeulella 775,988 

dorsistrigella 775 

Monopeylhis  371,878 

Monotremata 467 

Mormoops 343 

blainvellii  cinnamomca 343 

cinnamomea 842, 848 

Morua 607 

Motacilla  domestica '     201 

furva 206 

Moths,  Tineid,  from   British  Columbia, 
with  Descriptions  of  New  Species,  by 

AugustBuack 745 

Mountain  Witch 142,165 

Mugilhoepes 61,62,58 

Munella 14 

danteci 6 

Munida 26,65 

curvipes 86 

qutidrispina 56, 78, 82 

ref  ulgens 87 

subrugoea 56, 84 

Munidion  parva,  new  species Bl 

princeps 82, 87 

Munna 14,28,669 

fabricii 28 

kroyeri 28 

neozelandica 11 

M  unnlda  normani 681 

MunnidcB 3,27,669 

Munnidion 18, 15 

Munnoniscus  marsuplalis 65 

Munnopsidtp 8,6,11,16,27 

Mnnnopsis 7,8,14,27,28 

australis 8, 12 

typica 28 

Murasoi 117 

Muraena  kailuse 941 

Muraenidae 941 

Muridoe 458 

Mua 446 

agrarius 463, 468 

albipes 369,437,458 

decumanus 436, 442, 458 

musculus , 442, 458, 468 

norvegieus 879, 430, 486, 442, 449, 468, 458 

rattus 379,430,435,452,468,459 

syl  vaticus 443, 448, 449, 461, 454, 459 

Muaonia 567,668 

lineatlTentris 567 

surinama 567,668 

Mustela  erminea 464 

vulgaris 454 

MusteUdffi 462 

Myeterocomis,  new  genus 866 

cerachates 858 

Mycterophora  longipalata 877 

Myelois  comiella 920 

Myodes  lemmus 437 

Myotis  capacinii 466, 460 

ciliatiLs 466,460 

myotis 465,456,460 

mystacinus , 466,460 

nattereri 456,460 

Myoxidse 460 
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Myoxocephalus 234,271,283,285,333 

brandtl 281,834 

cdomiuB,  new  species.  272,274,383 

joak 272,273,279,280,285,838 

nlger 278 

nivomifl 272,276,334 

polyacanthocepbalus  . . .        272, 

274,275,276,279,333 

raninus,  new  species.  272,277,334 

Btelleri 271,278,334 

vemicoeus 285 

Myoxus  dryaa 442 

nitela 442 

Myriprifltia 611 

occidentalia 601,613 


Myuidtt 

Mysidopis 

Mysifi 

MystriophlA 

Nadatagibbom. 

Nsesa 

Nalicora 


26 

55 

55 

Ml 

884 

9 

8 

NannoniscuB 6, 7, 27 

Nanomantis  lactea 566 

NatalldiE 341 

Natalus 341 

mexlcanus 848 

micropus 340 

tumidirostris 341 

National  Museum,  United  States,  New 
Dragon- Fly  Nymphs,  by  James  O.  Need- 
ham 685 

Natural  History  of  the  Isopoda,  Contribu- 
tions to  the,  by  Harriet  Richardson 1 

Natural  History  of  the  Isopoda,  Contribu- 
tions to  the,  Second  Part,  by  Harriet 

Richardson 667 

Nauphceta  lyrata 559 

Nautichthys 324 

ocutofasciatus 324,326 

Nautiscus 235,324,336 

pribiloTiua 324,335 

Nectocrangon 65 

alascensis 61,62 

crassa 61,62 

dentata 61,62 

lar 61,62 

nigricauda 61,62 

ovifer 61,62 

Needham,  James  Q.,  New  Dragon-Fly 
Nymphs  in  the  United  States  National 

Museum 685 

Nematocarcinus  agnssizii 87 

Neoborus  saxeus 369 

Neolexia  xylina 895 

Neomys  fodiens 454,460 

Ncophasia  m  enapia 782 

Neosebastes 92,120,124,173 

en  taxis,  new  species 120, 173 

panda 120 

Neotoma 408,427,446,452,469 

albigula 426,440,462,459 

Nephopter>'x  ovalis 920 

subtinctellft 920 

NephroleplM 635 


Page. 

Nepytia  umbroearia 909 

Nerocila 9,81 

fluyiall<f 23 

Neurocolpus  nubills 856 

Neurogomphus 690 

Neurothemis 701 

equestris 701 

New  African  Weaver-Bird,    Description 

of  a,  by  Harry  C.  Oberholser 688 

New  Birds,  Two,  from  Somali  Land,  De- 
scription of,  by  Harry  C.  Oberholser 737 

New  Dragon-Fly  Nymphs  In  the  United 
States  National  Museum,  by  James  O. 

Needham 685 

New  Fern,  Ooniophlebium  Pringlei,  from 

Mexico,  by  William  R.  Maxon «5S 

New  Ferns,  Two,  of  the  Genus  Polypo- 
dium,  from  Jamaica,    by  William  R. 

Maxon 741 

New  Qenus  and  Two  New  Species  of  Crus- 
taceans of  the  Family  Albuneids  from 
the  Pacific  Ocean;  with  remarks  on  the 
Probable  Use  of  the  Antennulee  in  Al- 
bunea  and  Lepidopa,  by  James  E.  Bene- 
dict   en 

New  Molluscan  Genera  from  the  Carbon- 
iferous, by  George  H.  Girty 721 

New  Species,  Descriptions  of  Four,  with 
Notes  on  Collections  of  Fishes  from 
Oahu  Island  and  Laysan  Island,  Hawaii, 
by  David  Starr  Jordan  and  John  Otter- 

bein  Snyder 989 

New  Species  of  Argulua,  with  a  more  Com- 
plete Account  of  Two  Species  already 

described,  by  Charles  Branch  Wilson. . .  62"; 

Nickel-iron  alloy 957,968 

Nicotiana  glanca 532 

tabacum 508 

Nigrita  cabanisi 688 

Noctua 821 

baja 825 

c-nigrum 828 

cynica,  var.  perumbrosa 826 

esurialis 825 

fennica 828 

haruspica 828 

inopinatus '. 828 

oblata 827 

plebeia 826 

plecta 828 

rosaria 826, 826 

rubif  e  ra 826 

sierrse 828 

smithii 825 

synica 826 

unicolor 828 

vocalls 821 

Noctuelis  thalialis 917 

Noctuidw .• 797,877 

Nolidae 9U 

Nomiades  lygdamus 787 

Nomophila  noctuella 916 

North  American  epicaridca 58 

North  America,  Isopod  Crustaceans  of  the 

Northwest  Coast  of 667 
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Notes  on  a  Killer  Wbale  (genus  Orcinus) 
from  the  Coast  of  Maine,  by  Frederick 

W.  True 227 

Notes  on  Collections  of  Fishes  from  Oahu 
Island  and  Laysan  Island,  Hawaii,  with 
Descriptions  of  Four  New  Species,  by 
Dayid  Starr  Jordan  and  John  Otterbein 

Snyder 939 

Notes  on  the  Bats  Collected  by  William 

Palmer  in  Cuba,  by  Gerrit  8.  MUler,  Jr.         337 

Notodonta  simplaria 883 

Notodontida 883 

Notolophus  antiqua 887 

var.  badia 887 

Notonecta  insnlata 364 

Notonectid® 364 

Notophryxus 13,15,17,678 

Nycteanyctea 192 

Nycteola  revayana 883 

NycteoUdsB 888 

Nyctlceius 338 

cubanus 338 

humeralls 338 

cubanus 338 

NyctieUus 341,343 

lepidus 340,341,348 

Nyctinomus 376,434,461 

basiliensis 339 

brachypterus 466,461 

cynocephalus 339 

jugularis 466,461 

musculus 839,340 

Nyctobia  furcifascia 888 

limitata 888 

nigpoangulata 888 

Nymphalidse 783 

Oahu  Island  and  Laysan  Island,  Hawaii, 
Notes  on  Collections  of  Fishes  from,  with 
Descriptions  of  Four  New  Species,  by 
David  Starr  Jordan  aqd  John  Otterbein 

Snyder 989 

Oberholser,  Harry  C.  a    Review  of    the 
Wrens  of  the  ge- 
nus Troglodytes.         197 
a  Revision  of  the 
American  Great 

Homed  Owls 177 

Description    of    a_ 
New  African 
Weaver-Bird....         683 
description  of  Two 
New  Birds  from 
Somali  Land....         737 

Occa 676,684,699 

dodecaedron 684,586,699 

iburia,  new  species 684,585,699 

Ochotona 447.448,468 

rutilus 444,458 

Ochotonidse 458 

Ooosia,  new  genus 93,162,175 

vespa,  new  species 162,176 

Ocynectes,  new  genus 235,306,334 

maschalis,  new  species. . .  306, 307, 334 

Odontopjrxis 597 

frenatus 597 

leptorhynchus 697 

Odontosia  elegans 883 

Proc.  N.  M.  vol.  xxvii — 03- 


Page. 

Oecophom  boreasella 766 

borkhauscnii 766 

coloradella 766 

dimidiella 767 

frigidella 777 

pseudospretella 766 

Oecophoridae 763,984 

Okoze 92,151,159,167 

Old  World  Forficulids  or  Earwigs,  Studies 
in,  and  Blattids  or  Cockroaches,  by 

James  A.  G.  Rehn 639 

Oleandra  articulata 499 

Olencira  prsgustator 28,25 

Olene  plagiata 887 

Oleth  rentes  campestrana 924 

capreana 924 

constellatana 925 

coruscana 925 

duplex 925 

frigidana 924 

Oligia  festivoides 810 

Oligocottus 235 

Olivine 955, 956, 957, 958, 969 

On  the  Species  of  White  Chimsera  from 
Japan,  by  David  Starr  Jordan  and  John 

Otterbein  Snyder 228 

Oncocnemischlandleri 817 

Oncotyluslongipennis 860 

Onikasago 186 

Oniokoze 169 

OniscidsB 4,8,16,677 

Oniscoldea 3,4,49,670,676 

Oniscus  asellus 28 

entomon 661 

Onocottus 283 

Ophichthyidse 940 

Ophiogomphus  bison 686,690,719 

Ophisurus  porphyreus 941 

Opulastercapitatus 474,496,619,582 

Orca  og  Lagenorhynchus 227 

Orchemia 745 

diana,  var.  betuliperda 746 

Orcinus 229 

eschrichtii 227,229 

orca 229 

Omeodes  hexadactyla 924 

Omeodidae 924 

Omixacerifoliella 774 

Orthemis  ferruginea 686,702 

Orthetrum 706 

lepturum 686,708,719 

Orthoderinse 661 

Orthofldonia  exomata 904 

semiclarata 908 

Orthoptera,  two,  hitherto  unrecorded 
from  the  United  States,  by  Andrew  Nel- 
son Caudell 949 

Orthosia  bicolorago,  var.  ferruginoides. . .        873 

euroa 878 

purpurea 873 

Orthotetes 784 

Osteology  of  some  Berycold  Fishes,  by 

Edwin  Chapin  Starks 601 

Ostraciidse 946 

Ostracion  camurum 946 

Otopterus 844 

Otus 177 

nfj 
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Ourozeuktes 13 

Orisaries 461 

Oxycareniw  scabroeus,  new  fipecies 353 

Oxylebius 232 

Oxyptilos  ningoris 923 

tenuidactylus 923 

Pachnobia  sallcarum 820 

Pachycoridse , 849 

Pachystima  myiBlnites 774, 938 

Pacific  Ocean,  A  New  Genus  and  Two 
New  Species  of  Crustaceans  of  the  Fam- 
ily Albuneida  from  the;  with  Remarks 
on  the  Probable  Use  of  the  Antennulw 
in  Albunea  and  Lepidopa,  by  James  £. 

Benedict 621 

Pagurapseudes 11,16 

Pagurus  longicarpus 59 

ochotensis 78 

Palsegyge  borrei 23 

fluviatills 23 

Paleemon  dispar 23 

serrifer 51 

Palsunonetes 66 

exilipes 71 

vulgaris 66 

Pallaslna 576,588,599 

barbata 588,699 

Palmer,  William,  Notes  on  the  Bats  Col- 
lected by,  in  Cuba,  by  Gerrit  S.  Miller, 

Jr 337 

Palos,  Isopoda  collected  in  Japan  In  the 
year  1881  by  the  U.  8.  Fish  Commission 
Steamer,  and  in  the  year  1900  by  the 

U.  8.  S.  Albatross 32 

Palthis  angulalis 881 

Paltothemis  lineatlpes 686, 699, 719 

Paludicella 212,213,215 

ehrenbergli 212,213,215 

erecta 215 

PaludicellldfiB 215 

Pamphila  paleemon 788 

Panchlorinee 557 

Pandalopsis  dispar 55, 66 

Pandalus 54 

borealls 65.58,65 

leptocerus 55,58 

montagni 65,68,66 

Panesthia 559 

cetrif era,  new  species 559 

ferruglnipes 559 

javanica 559 

Panesthinae 659 

Pantala 712 

flavescens C|37. 698, 712, 719 

Panthea  gigantea 808 

portlandia 808 

Paonias  excaecatus 791 

myops 791 

Papilio  exirymedon 782 

glaucus 782 

rutulus 782 

zolicaon 782 

Papilionidae 782 

Paracanthops 571 

cselebs 571 

spinulosa 571 


l^age. 

Paracentropogon 94,167,175 

longispinis 167, 169 

rubripinnis 167,175 

Paragonus 591 

acipenseiinus 591 

sturioides 594 

ParagroUs 830,833 

albipennis 837 

alticola S36 

balinitis 836 

brooha 834 

campestris 837 

colata 837 

compressipennis 834 

decolor 837 

divergens 838 

finis 834 

flavldens 830 

focinus 834, 836 

friabilis 834 

fulda 836 

f  uscigera 835 

gagates 837 

idahoensis 837 

Incallida 836 

loya 834 

lutelenta 836 

maimes 834 

messoria 836 

neotelis 836 

obellscoides 8S7 

ochrogaster 837 

var.illata 837 

var.  turris 837 

pastoralis 834 

perexcellens 835 

plndar 838 

plagigera 838 

punctlgera 834 

qnlnquelinea 836 

redimicula 837 

ridingslana 835 

rubefactalls 836 

terrenus 836 

territorialis 836 

tessellata 836 

trifasciata 835 

vulplna 836 

Paramunna 7 

Paramusonia,  new  name 667 

cubensis 667 

Paranauphoeta 558 

circumdata 658 

lyrata 569 

Paranthura 7, 14 

Parapenaeon,  new  genus 13, 16, 17. 43 

consolidata,  new  species 43 

Parapenaeus  dalei , 44 

Paraphia  subatomaria 909 

Parapseudes 11 ,  16 

Parargeia 13.15,64 

omata 64 

Parast^orpicna 131 

pleta 131 

Parastagmatoptera  unipnnotata 671 

Paratanais 8 
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Parerythiops 65 

P&riasaurus 196 

Paridotea 13 

Pamassiidae 782 

Pamassius  smintheus 782 

Passer  domesticus 457 

marchlonessarum 946 

Pecten 721,726,727 

Pectinatella 212,219 

magnifica 212,219 

Pectinidffi 724,727 

Pedlcellinidse 214 

Pegedictis 264,266 

ictalops 264 

kazika 265 

Pelecanoides  urinatrix .  437, 467 

Pelor 158 

anmntiactim 160 

filamentofium 158 

jax>onicum 159 

tlgrinum 159 

Pelorlnae 93 

Peltogaster 26 

purpureus 89 

Pentatomidee 350 

Pentias,  new  genus 47 

hayl,  new  species 47 

Perca  cirrhosa 136 

dorso-monopterygio,  capite  caver- 

noso 142 

Perddinse 576 

Percis 676,577,599 

japonica 577,599 

japonicus 577 

Peresphaerinae 558 

Peribalufi  Umbolarius 861 

PericlymenobiuR  dentiferella 751 

Pericopidae 883 

Peridroma  astricta * 823 

var.  subjugata 823 

margaritosa 824 

nigra 824 

occulata 821 

Perigea  veterata 810 

Perigrapha  achsha 870 

Periplaneta 555 

australasiai 555 

paUipalpis 555 

picea 663 

tnincata 555 

Peritrechns  fratemos 3W 

Peromyscus 403,428,418,452,459 

eremiciifl 417,459  j 

keeni 400,444,459 

leucopus 401, 405, 444, 459 

Peropus 321 

bilobus 321 

Persea  borbonla 607 

gratisidma 505 

Petaurus  anstralls 451 ,  457 

Petrollsthes  sexspinosuH 81 

Petrophora  abrasaria 900 

borealis 901 

convallaria 900,901 

defensaria 900,901 

ferrugata 901 


Page. 

Petrophora  munitata 900 

nemorelia 900 

Pbalangistes  f  usifonnis 587 

japonicus 578 

loevlgatus 588 

loricatus 584 

PhalcEua  radlatella 761 

Phalonia  deutschiana 932 

dubitana 931 

Phengommatoa  edwardsiata 908 

Pheofiia  dimidiata 883 

portlandia 883 

Philedia  punctomacularia 909 

Philetalras  cabanisi 683 

cabanisi 683 

enchorus,   new  sub- 
species          683 

Philophorufl  amoenus 360 

Phlyctttnia  ferrugalis 916 

itysalis 917 

profundali.s 916 

terrealis 916 

tertialia 916 

tillialis,  new  species 916 

Phobetor 290 

tricuspis 290 

Phreatoicidffi 3, 14 

Phreatoicoidea 2, 3 

Phreatoicoides 6 

gracilis 28 

Phreatoicopsis 16 

terricola 23 

Phreatoicus 16 

assimilLs 28 

australis 23 

shephardl 23 

typicus 6, 28 

Phryxua 12,13,16,17,28,50 

abdominalLs 10,29,45,54,55,58 

distortus 75 

hippolytes 68 

resupinatus 83 

Phyoiotles  pratensis 784 

tharos 784 

Phylactolaemata 216 

Phylloonistis •   774 

populiella 774,938 

Phyllodromla 541,643 

Phyllodurus 17 

abdominalis 78 

Phyllogomphus 689,690 

sethlops 686,688,719 

Phyllonycteris 846 

poeyi 342,344,345,346,848 

sezekomi 345 

Phy  tocoris  eximius 356 

IMcus  viridis 467 

Pieridae 782 

Piezostethus  califomlcus 363 

nkcft  aurora 942 

Pilgrim 186 

Pipistrellus  abramus 457,461 

hesperus 341 

pipistrellus 455, 466,461 

Piaorhiua 177 

Placerias,  new  genus 191,1^ 
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Placerlas  hestemus,  new  species 194 

Pla^oglypta , 732 

Plagodls  approximaria 912 

Plakartbrimn 6,7,8 

Plantago  major 474, 532 

Platagrotis  preiwa 820 

Plathemis 702 

Platophry  8  man  cus 946 

Platyarthnis 6,26 

Platycal3rmma  madagascarensiH 566 

Platynota  sentana 931 

Platyperlgea  anotha 809 

pneacuta 809 

virginalis 796 

Platyptery^dffi 888 

PlatypUlia  carduidactyla 923 

coamodactyla 922 

tesseradactyla 928 

Plecotus  aurittiB 456,466,461 

Pleroma  bonoscula 870 

obliqaata 870 

Pledonika  semilffivis 56,59 

Pleurocrypta 13,15,17 

Pleurogoniom 6,7,8 

Pleuronectidee '. 946 

Pleurophorella,  new  genus 728, 730, 731 

gllbertl 731 

papilloaa,  new  species . . .        728, 
729,730,781,732,736 

Pleurophorus 728, 729, 731 

angiilatus 731 

occidentalJM 731 

tropidophorus 731 

Plumatella 212,216 

arethusa 217 

var.  a  repens 217 

corallioides 217 

diffusa 217 

dumortieri 217 

elegans 217 

emarginata 217 

nitida 217 

polymorpha 212,217 

fungosa 212 

piinceps 211, 212, 217 

punctata 212, 218 

repens 217 

yar.  a  emarginata 217 

var.  a  proBtrata 218 

var.  a  repens 217 

var.  ^densa 218 

var.  ^  fruticoea 217 

var.  ^  oppressa 218 

var.  y  csespitosa 218 

var.  y  mucosa 217 

var.jfungosa 218 

var.  d  spongiosa 217 

vesicularls 218 

vltrea 218 

Plusia  aereoides 874 

metallica 874 

Plutella 762,753 

cnicif  erarum 752 

Interrupta 752,933 

limbipennella 752 

maculipennis 752,763,933 


Page. 

Plutella  mollipedella 752 

notabilis,  new  species 752 

porrectella 752 

poulella,  new  species 758,903 

vigllaciella 752 

xylostella 732 

Pluteloptera  ochrella 751 

Podabrus 318 

centropomus 318,319 

cottoides 311 

Podisus 349 

bracteatus 350 

crocatus 860 

cynlcus 349,850 

Podotbecus 576,690,591,597,599 

accipiter 592,6«,59» 

acipenserinus 691,696 

gilberti 692,695,696,609 

hamlini 592,595,599 

peristetbus 601 

sturioides 692,694,599 

thompsoni 692,696,509 

tokubire 692,599 

vetemus 692,696,509 

Poecilocapsus  lineatus 857 

Polemius 146 

alatus 146 

Polla  epichysis 814 

pulverulenta 814 

sansar 814 

theodori 814 

Polibierax  semltorquatus 789 

homopterus. 
new  subspe- 
cies  738,739 

semltorquatus.  788,739 

Polygonia  comma 784 

faunus 784 

marsyafi 784 

satyrus 784 

zepbyrus 785 

Pol  ygonum 902 

Polyraixia  japonica 601,614 

Polypbagin* 668 

Polypodlum  aromaticimi,  new  species. . . .  743, 744 

flrmum 743,744 

plumula 743 

rigens,  new  species 741, 742, 744 

rigescens 742 

Two  New  Ferns  of  tbe  Genus, 
from  Jamaica,  by  William 

R.  Maxon 741 

Pontia  beckeri 783 

napi,  var.  pallida 783 

var.  venosa 783 

occidentalis 783 

var.  calyce 783 

rapes 788 

Populus  tremuloides 770 

Porcellana  crepHnii 88 

Porcellanasp 88 

Porcellio 19,20,21 

l«vis 28,677 

Bcaber 28 

Porocottus 284,283,286,288,834 

quadrifllia 286 
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PoTocottuB  tentaculatus 286,834 

Porom^Totis 883 

catenula 833 

mursenula 833 

thanatologia,  new  species . .         833 

vetusta 833 

Portunicepon 12,15,17 

Portunion 'il 

Potamocottus 264 

punctulatus 264 

Pottoiella 216 

erecta 212,216 

Primates 462 

Primoepina 96 

mystinas 95 

Prlonistliis 233,252,254,333 

jonlani 252,333 

macellus 252,263,254 

Prionotus 831 

Probopyrns 15,17,24,65,87 

alphei 67,88 

bithynis,  new  species 55, 68 

floridensis,  new  species 70 

palsemoneticola 66 

Processa  canaliculata 87 

Procyon  lotor 461 

Procyonidse 461 

Prognesubis 403 

Promops  glaucinas 339,340 

Pronoctua  pebodyce 830 

pyrophiloides 830 

typica 830 

Prosoparia 877 

Proteopteryx 926 

Colombia 926 

Pninus 773 

ilicifolia 474,523 

serotina 894 

spinoflos 761 

Psecadia  monticola 766 

Fseudacantbops 571 

Pseudarmadillo  carinolatus 6 

Pseudione 15,17,26 

afflnls 64 

borrei 23 

crennlata 64 

cortata,  new  species 80 

fluviatllis 23 

furcata,  new  species 79 

galacantbffi 55,78,83 

giardi 78 

hyndmanni 54 

paucisecta,  new  species 85 

tuberculata,  new  species 27, 84 

Pseudoblennius  . .  235, 296, 301 ,  303, 307, 306, 309, 334 

affinis 812 

anabaze 309 

cottoides 309,311,335 

japonlcus 812,313,314,315 

marmoratus 309, 313, 314 ,  335 

percoides 308, 

809,812,313,314,315,334 

totomius,  new  species  . . .        309, 

312,815,335 

zonostigma,  new  species.        309, 

312,835 


Pa«a. 

Pseadoclinus 808,309 

Pseudohazis  shastaensis 792 

Pseudomiopteryx 566 

bogotensis 566 

infoscata 566 

spinifrons 566 

Pseudomonopterus 141 ,  143 

volitans 141,142 

Psendomopinse 543 

Pseudopterus 141 

Pseadortbosia  variabilis 872 

Pseadotanais 5,12,16 

Pseudotbyatira 886 

cymatopboroldes 886, 887 

expultrix 887 

Psidium 505 

guaj  a  va 506 

Psittacus 434,467 

Psycbe  fragmentella 915 

Psycbidffi 916 

Psycbrolutes 232,235,828,836 

paradoxus 328,829,336 

zebra 329 

Psycbrolutinse.... 235,328 

Pterichthys 146 

carinatus 146 

Pteriid» 726 

Pteris 860,909 

qaadriaurita 499 

Pteroinse 93 

Iterois 93,141,145,174 

bleekeri 185 

geniserra 142 

lunulata 142,145,174 

mnricata 142 

voUtans 141,142,174 

Pteroleptus 141 

longicauda 141 

Pteromys  volans 440, 447 

Pterophoridfle 922 

Pterophoms  angustus 923 

bnieei 924 

helianthi...; 924 

Pteropodus 112,124 

maliger ^ 112 

Pteropterus 141 

radiata 141 

Pteropus  aegyptiaca 444 

Pterygistes  noctula 443, 455, 466, 461 

Ptochiomera  clavigera 863 

Pulex 867, 

369, 370, 871, 376, 877, 378, 382, 
8»i,  386, 391, 420. 424,  425,  436 

affinis,  new  species 378, 882, 883, 436, 458 

anomalus,  new  species.  378, 881, 884, 486, 469 

arizonensis 440 

ater 436 

auritus 467 

avium 448,467 

bohlsii 378,380,381, 435, 468 

boleti 467 

brasiliensis,  new  species...  378,379,458,469 

bruneri 440 

canis 438 

charlottensis 441 

coloradensis 441 
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Pulex  columbffi 441 

cuspidatiis 435, 460 

di  visus 441 

dugesil 378,379,435,459 

echidna; 435, 457 

elongatU8 454 

erinacei 439 

fasclatus 442,468  | 

fells 438  I 

gallinee 442,443  j 

gigas 450  I 

gillettei 448 

glacialis 436,458  ' 

globiceps 438  ' 

goniocephalus 439  I 

groasiventris 876,434  1 

hexactenua 468  I 

hireutus 443  j 

hinindlnis 443  | 

hominin 436  | 

howardii 448  i 

hyeense 436,462'| 

ignotus 416,443  | 

incBqualls 439,458  j 

vtir.  simplex 439  | 

irrltans 366,368,369,370,   i 

871. 378, 379, 380, 381 ,  384, 436, 457, 462, 463  j 

var.  dugesll 435 

)aculans 436,458  : 

keen! 444 

kerguelensis 437,457  \ 

lamellifer 437  , 

lemmus 437, 458 

leporis..., 439,458  j 

longispinus 416,437,441,460  | 

lutzii,  new  species 378,380,437,462,468  , 

lynx,  new  species 378, 383, 437, 462 

madagascariensis 437, 46Q 

melis 444 

metallescens 444 

minimus  cutem  penetrans 433 

minutissimns  nigricans 432 

montanus 445 

multispinosus 446 

muris 467 

musculi 452,453,467 

octactenus 468 

pallidus 369,437,458,462 

pencllliger 445, 453 

penetrans 866, 370 

pullulorum 434 

ruius 442 

sciurorum 446  ^ 

segnis 467 

serratlceps 438 

simplex  458 

simulans 436 

striatus 436 

sturni 447 

talpee 432, 449, 4M 

terrestris 468 

tuberculaticeps 438, 461 

typhlus 451 

ursi 468 

vagabnnda 468 

vespertilionis 468 


Page. 

Pulex  vulgaris 436 

vulpes 4SM,  462 

wickhami 448 

Pulicidae 373,377.4352,435 

Puntius  maculatus 26 

Putorius .  ^ 408 

erminea 454. 462, 468 

longlcaudus 468 

nivalis 451,453,462,468 

sibirica 445, 453, 462 

vison 408,445,448,462 

vulgaris 451,453 


Pycnoflcelus 

obscurus 

siurinamensis 

Pyralidae 

Pyralis  electalis 

farinalis 

Pyrausta  seglealis 

t)orealis 

fumoferalis 

f unebris 

inconcinnalis 

nicalis 

ochosalis 

unifascialis 

Pyrola  rotundifolia 

Pyrrhia  exprimens 

Quercus 

agrifolia 471, 474, 496, 498, 604, 507. 510 

aquatica 496 

fhrysolepis 474,498 

densifora  ....  474, 496, 498, 507, 510, 519, 525 


557 
657 
658 
916 
918 
918 
917 
917 
917 
917 
917 
917 
917 
917 
614 
871 
516 


Rain-coat  Rockfish 

142 

Raphia 

806 

Cinderella 

809 

coloradensis 

809 

f  rater 

808 

pallula 

809 

Raphigaster  dimidiatus 

351 

Red  Poison  Fish 

160 

Red  Rock  Fish 

100 

Reduviidae 

364 

Rehn,  James  A.  G.,  Studies  in  American 

Mantids  or  Sooth- 

sayers   

561 

Studies  in  Old  World 

Forficulids  or  Ear- 

wigs, and  Blattids 

or  Cockroaches  — 

539 

Remarks  on  the  Probable  Use  of  the  An- 

tennulie  in  Albunea  and  Lepidopa.    A 

New  Genus  and  Two  New  Species  of 

Crustaceans  of  the  Family  Albuneldie 

from  the  Pacific  Ocean,  by  James  E. 

Benedict 

621 

Remora  remora 

916 

Report  on  the  Fresh-Water  Bryozoa  of  the 

Tnited  St^itcs,  by  Charles  B.  Davenport. 

211 

Reptile,  A  new,  and  a  new  Batrachian 

from  the  Trias  of  Arizona,  by  Frederic 

A.  Lucas 

1C3 

Review,  A,  of  the  Cottidae  or  Sculpins 

Found  in  the  Waters  of  Japan,  by  Da- 

vid Starr  Jordan  and  Edwin  Chapin 

Starks 

231 
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Page. 
Review  of  the  Japanese  Fishes  of  the 
Family  of  Agonidce,  by   David  Starr 

Jordan  and  Edwin  Chapin  Starks 575 

Review  of  the  Scorpffinoid  Fishes  of  Japan, 
A,  by  David  Starr  Jordan  and  Edwin 

Chapin  Starks 91 

Review  of  the  Wrens  of  the  Qenus  Troglo- 
dytes, by  Harry  C.  Oberholser 197 

Revision,  A,  of  the  American  Great 
Homed   Owls,  by  Harry  C.  Oberhol- 

ser 177 

Revision  of  American  Siphonaptera  or 
Fleas,  together  with  a  complete  List 
and  Bibliography  of  the  Group,  by  Carl 

F.Baker 365 

Rhamnus  califomica 474, 489, 

491,507,519,523,526,530 

crocea 474,489,507,521 

Rheopresbe,  new  gen  as 234, 269, 333 

fujiyamae,  new  species..  269,270,333 

Rheumaptera  concordata 895, 896 

georgil 896 

hastata 895 

hastulata 896 

kodiakata 896,896 

luctuata 895,896 

var.  obductata...  895,896 

lugubrata 896 

sociata 896 

Rhicnoda 551 

desidiosa,  new  species 552 

laminata 562 

reflexa 552 

rugosa 551,562 

spinulosa 561,652 

Rhinolophos  hipposideros 455, 456, 457, 461 

Rhlzagrotis 830 

flavlcollls 830,834 

Rhombus  pantherinus 946 

Rhus  diverslloba 474i496 

Rhynchagrotis  anchocelioides 817 

gilvipennis 817 

inelegans 818 

minimalis 817,818 

placida 817,818 

rufipectus 817 

Rhynchoprion 370, 371 

penetrans 433 

Rhynchopnylla 375 

pulex 434 

Rhyothemls  Phyllis 686,700,719 

Rhjrparochromus  compaetiis,  new  spe- 
cies          3.M 

Ribe«  glutinosum 474,517 

lacustre 753,754,983 

sanguineum 810,898 

Richardson,  Harriet,  Contributions  to  the 
Natural  History  of 

the  Isopoda 1 

Contributions  to  the 
Natural  Hi8tor>'  of 
the  Isopoda,  sec- 
ond part 657 

Ricuxenius,  new  genus 232,242,333 

pinetorum,  new  species. .  242, 243, 333 
Ripariariparia 447,467 


Page. 

Rocinela  affinis,  new  species 29, 38 

alaskensis 669 

angustata,  new  species 83 

australis 29 

belliceps 689 

deshayesiana 674 

dumerili 29 

hawaiiensis,  new  species 674 

laticauda 29,38 

angustata 38 

maculata 28,29 

modesta 29 

oculata 29,84,35 

orientalis 676,676 

typhlops 6 

Rock  Fishes 95 

Rock  Pool  Goby 309 

Roknbu 186 

Rosicola 95 

pinniger 96 

Rousettus  segyptiacus 446,461 

Rubus  cugeifollus 616 

nutkanus 858,928,924 

vitifolins 474,619 

Ruscarius 241 

Rusticus  anna 787 

Sabulodes  catenulata 914 

Sachiko 822 

Saduria  entomon 661 

SaldapaUipes 364 

Saldidtt 864 

Salebria  laevigatella 921 

Salix  leevigata 474 

Sambucus  racemosa '. : 856 

Samiagloveri 791 

rubra , . . .         791 

Sariiopsylla 370,373,374,876,433 

gallinacea 374,484 

grossiventris 434 

penetrans....  367-374,438^161,462-468 

SarcopsyllldBB 873,488 

Sarritor 676,697,699 

fremitus 697,699 

leptorhynchus 697,699 

Satumiidse 791 

Scalope 450 

aigentatus 421, 460 

Scardia 777 

burkerella,  new  species 777 

Scepsis  fulvicoUis 792 

packardli 792 

packardi,  var.  cocklei 792 

Schizura  concinna 884 

ipomoete 884 

perangulata 884 

unicornis 884 

Sehmidtia,  new  genus 282,237,382,961 

misakia,  new  species 237, 882, 961 

Schmidtina,  a  Genus  of  Japanese  Scul- 
pins,  by  David  Starr  Jordan  and  Edwin 

Chapin  Starks 961 

Schmidtina,  new  genus 961 

misakia,  new  species 961 

Schrelber&ite 965,966,967,968,969 

Schuchertella,  new  name 734 

lens 734 
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Schwan,  £.  A.,  and  Herbert  8.  Barber, 
List  of  Hemlptera-Heteroptera  of  Las 
Vegas  Hot  Springs,  New  Mexico,  Col- 
lected by.  by  Philip  R.  Uhler 

Sciagraphia  continuata 

denticulata 

granitata 

irrorata 

neptata 

nubiculata 

punctolinearia 

Sduridse 

Sciuroptenia  russicus 440, 

volans 403, 

Sciurus  aberti 

carolinensis 

fremontl 441, 

hudsonicus 408, 

vulgaris 

Sclerocrangon  procax 

Sooliopteryx  libatrix 

Scoparia  centuriella 

femaldalis 

nomiuatella 

rectilinea 

tricoloralis 

Scorpwna 92,124,127,131, 

cirrhom 

flmbriata 131, 

izensis,  new  species 131, 

leonina 

miles 

miostoma 131, 

monodactyla 

ueglecta 

onaria 131,133,134, 

porcus 

Scorpeenichthys 

cirrhoBUS 

Scorpsnidee 

Boorpttninee 

Scorpeenodes 

diabolus 

Scorpsenoid  Fishes  of  Japan,  A  Review  of 
the,  by  David  Starr  Jordon  and  Edwin 

Chapin  Starks 

Scorpsnop0is 92, 

catocala 

cirrhosus 136, 

kagoshimana 136, 

Scorpoena  dacty  loptera 

scrofa 

Scotogramma  densa 

incoudnna 

inf  uscata 

perplexa 

sedills 

unifonnis 

Sootophilus  cubonsis 

noctula 

Sculpins 

Sculpins,  Japanese,  Genus  Schmidtlna.  by 
David  Starr  Jordan  and  Edwin  Chapin 

Starks 

Sculpins  or  Cottidce  Found  In  the  Waters 
of  Japan,  A  Review  of,  by  David  Starr 
Jordan  and  Edwin  Chapin  Starks 


Page. 


349 

906 

906 

906 

906 

906 

906 

906 

459 

447,469 

448,459 

445,459 

448,459 

444,460 

448,460 

446,460 

64 

872 

918 

918 

918 

918 

918 

136, 174 

136 

133, 174 

134.174 

186 

142 

133, 174 

151 

133 

135, 174 

131 

136 

136 

946 

91,92 

136 

136 


91 
136, 174 
946 
138,174 
137, 174 
128 
131 
861 
862 
861 
861 
861 
861 
337 
443 
961 


Scutuloidea 14 

Soythris 768 

magnatella,  new  species 768, 986 

SeaSculpin 301 

Sebastes 94.120.127 

albofasciatus 136 

crassispinis 12* 

dactyloptenis 128 

elegans 118 

glaucus 97 

hilgendorfi 128 

imperialis 128 

inermis ' 105,110 

joyneri 106 

macrochir 94 

matsubarse 106 

nlvosus 114 

oblongus 116 

pachycephalus 117 

schlegelU 110 

sinensis 124 

trivittatus 114 

ventricosus 108,104 

vulpes 118 

SebBstlchthys 92,112.120,123,127,178 

aleutianus 107 

I  elegans 113,118,173 

maliger 113 

I  miteukurii 112,116,173 

I  nebulosus 114 

nigroclnctus 112 

nivosus 112,114,173 

oblongus 112,116,117,178 

pachycephalus 113, 117, 120, 173 

rubrivinctus 130 

trivittatus 112,114.173 

vexillaris 115 

vulpes 112,113,178 

Sebastinae 92 

Sebastiscus,  new  genus 92. 124, 128, 174 

albofasciatus 126,174 

marmoratus 124, 126, 127, 142, 174 

Sebastodes 92,95,112,122,124.140,178 

aleutianus 106,106 

alutus 108 

atrovlrens 112 

chrysomelas 118 

ciliatus 99 

elegans 118 

entomelas 100 

flammeus,  new  species.  97, 108, 178, 175 

flavldus 104 

fuscescens 97,108,110,173 

glaucus 96,97,101,178 

giintheri,  new  species 96,102,173 

hakodatis 110,112 

hopkinsl 110 

inermis 96,102,108.105,173 

iracundus,  new  species.  97,107,109,173 

itinus,  new  species 96, 99, 173 

joyneri 97,105.173 

I  matsubarse 97,106,173 

9,11  I  mltsukuril 116 

!  mystinus 99 

I  nigromaculatus 110 

281  I  nlvosus 114 
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Sebastodefl  oblongua  . . . 

ovalifl 

paucispinls . 
proriger  . 


Page. 

116 

101 

96 

106 

8chlegelil 110,112 

Bcythropus 97,109,173 

Bteindachnerl 96,100,178 

taczanowskii 96,98,101,112,173 

tokionis,  new  specien — . .  96, 104, 173 

trivlttatus 114 

ventricoBUB 103 

valpes 113 

Sebastolobus 92,94,173 

macrochir 94,173 

Sebastomus 112 

roflaceus 112 

Sebastopolus  dactyloptenis 128 

Sebastoeomus 95,96,112 

melanops 95 

Selidosema 910 

htimarium 910 

var.  emasculatum , 

new  variety 910 

Semioflcopis  steinkellneriana 747 

Serolidse 3,4.6,6,9,11,13,16,24,27 

Serolia 28 

anartica 6 

antarctica 9 

Serpula 26 

Serptilids 733 

Serranids 942 

Sesia  tipolif ormis 915 

Sesiidie 916 

Setagrotis 821 

congrua 821 

planifrons ^         821 

vernilifl 821 

Tocalis 821 

Setorchea 92,188,140,174 

albescens 138,174 

guntberi 138 

ShimaSoi 114 

ShlroKaaago 138 

Sicya  macnlaria 911 

Sinuethls 745 

onustana 748 

Slpbagonus 587 

barbatus 688 

segaliensis 587,688 

Slphonaptera 372 

American,  or  Fleas,  A  Re- 
vision of,  together  with  a 
Complete  List  and  Bibli- 
ography of  the  Group,  by 

Carl  F.  Baker 865 

Sltomyskeeni 444 

Smerinthns  astarte 791 

cerysii 791 

ophthalmicus 791 

Snyder  and  Jordan,  Isopoda  collected  in 

Japan  by 46 

Bnyder,  John  Otterbein,  and  David  Starr 
Jordan,  Notes  on  Collections  of  Fishes 
from  Oahu  Island  and  Laysan  Island, 
Hawaii,  with  Descriptions  of  Four  New 
Species 939 


627 


745 


Pag«k 
Snyder,  John  Otterbein  and  David  Stan- 
Jordan,  On  the  Species  of  White  Chim- 

SBra  from  Japan 223 

Snyderina 93,164,176 

guntherl 165,166 

yamanokami 164, 166, 176 

Soi 92 

Solanum  douglassii 474,632 

Somali  Land,  Description  of  Two  New 

Birds  from,  by  Harry  C.  Oberholser 737 

Sonchus  oleraoeus 471,474,632 

Soothsayers  or  American  Mantids,  Studies 

in,  by  James  A.  G.  Rehn 661 

Sorex  alpinus 460 

araneus 449,464,460,468 

vulgaris 448,449,452,464 

SoricidcB 460 

South  American  Epicaridea 83 

Spalacidae 458 

Spalax 461,458 

Spanionyx 609 

bidens 569 

bicomis 569 

Spams  fuscescens 110,112 

Species,  A  New,  of  Argulus,  with  a  more 
Complete  Account  of  Two  Spe- 
cies    already    described,    by 

Charles  Branch  Wilson 

New,  with  Descriptions  of,  Tin- 
eid  Moths  from  British  Colum- 
bia, by  August  Busck 

Spermophilus 450,451 

guttatus 447 

macTOurus 436 

musicus 447 

13-llneatus 440 

Spheeroma 6,24 

destructor 24,26 

dugesi 24,28 

fossarum 24 

oregonensis 659 

pentodon,  new  species 669 

retrolsevis,  new  species 47 

ruglcauda 24 

sieboldli 660 

thermophilum 24,28 

vastator 25 

SpharomidtB 3, 6, 9, 13, 14, 24, 28, 30, 38, 47, 659 

Sphseromides 6, 24 

raymondi 13,24,26 

j  Sphenotus 731 

Sphingid® 788 

Sphinx  vancouverensis 791 

Sphodromantis  bimaculata 571 

!  bioculata 671 

Sphyrapus 6,9,11,27,28 

malleolus 28 

Spirontocaris 54 

arcuata 66,68,66 

bispinosa 55,65 

biunquis 55,69 

brevirostris 55, 66 

fabricii 65,69,65 

gaimardii 68 

belcheri 65,69 

gibba 68 
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Spirontocaris  grcBnlandica 65,58 

mjeborgil 65 

macrophthalma 55,59 

phippeii 68 

polaris 58,59,65 

piisiola 68,65 

Becurifrons. , 58,65 

spinufl 68,65 

Buckleyi 55,69,65 

townsendi 55, 69 

tridens 56,59 

Spodolepis  subcitriaria 910 

Squalus  acanthias 24 

Squilla  entomon 661 

Stagmatopten  ^ 571 

blmaculata 671 

bioculata 571 

Carolina 571 

dimldlata 571 

insatiabilis,  new  species .  572 

latipennis 571 

llneola 571 

minor 666 

musarum 671 

paTonina 571 

prsecaria 671 

predicatoria 571 

rogatoria 571 

sancta 561,672 

Buppllcaria 561 

tolteca 564 

unipunctata 571 

Stagmomantis 562 

azteca 562 

Carolina 562,671 

dimidiata 564,571 

domingensis 562 

ferox 662 

heterogamia 663 

latipennis 571 

llmbata 664 

nahua 662,563 

BtolU 662 

theophila,  new  species 563 

tolteca 562,564 

venusta 563 

Starks,  Edwin  Chapin,  and  David  Starr 
Jordan,  A  Review  of  the  Cottidec  or  Scul- 

pins  Found  In  the  waters  of  Japan 231 

Starks,  Edwin  Cliapin,  and  David  Stan- 
Jordan,  A  Review  of  the  Japanese  Fishes 

of  the  Family  of  AgonidsB 575 

Starks,  Edwin  Chapin,  and  David  Starr 
Jordan,  A  Review  of  the  Scorpaenold 

Fishes  of  Japan 91 

Starks,  Edwin  Chapin,  and  David  Starr 
Jordan,  Schmidtina,  a  Qenus  of  Japa- 
nese Sculpins 961 

Starks,  Edwin  Chapin,  The  Osteology  of 

some  Berycoid  Fishes 601 

Staurophlebia 694 

reticulata 686,693,719 

Stegias,  newgenus 17,69 

clibanarii,  new  species 69 

Stegophryxus 13, 16, 17, 60 

hyptius 69,60 


Page. 

Stegophryxus  resupinatns 83 

Stelgistrum 233,248.SS3 

stejnegeri 248,333 

Stellerina 584 

Sthenarops  chloris 960 

Stenasellus 5, 6.  IS 

virei •/? 

Stenetrium 7,11 

stebbingi 30 

Stenoptilia  coloradeuHis 924 

Stenosoma 13, 49 

gracillimum 661 

Stephanocircus 377,430,431,463,463 

dasyuri 453,457 

mars 431,454,458 

Stephanolepis  spilosomus 944 

Stiphrosoma  atrata 361 

stygica 861 

Stlengis,  newgenus 232,236,332 

osensis,  new  species 286, 332 

Streptorhynchus  lens 734 

Stretchia  nonnalis 869 

plusiifonnis 869 

variabilis 870 

Striped  Rockfish 114 

Strix  bubo  6  magellanicus 178 

var.  E.  ludovicianus 188 

crasslrostris ^ 188 

macrorhyncha 188 

nacurutu 178 

viiginiana 188 

wapacuthu 191, 192 

Strongylura 6, 16 

Struthanthus  flexicaulis 634 

Studies  in  American  Mantids  or  Sooth- 
sayers, by  James  A.  G.  Rehn 561 

Studies  in  Old  World  Forficulids  or  Ear- 
wigs, and  Blattids  or  Cockroaches,  by 

James  A.  G.  Rehn 539 

Stumus  vulgaris 447, 457 

Sui 319 

Suidae 461 

Susscrofa 461 

Sylvia  platensis 202 

Symmlus,  newgenus 7,13,39 

caudatus.  new  species 40 

Sympetrum  atripes 707 

declsum 707 

madidum 686,707 

Sympherta  julla 907 

tripunctaria 907 

Symphoricarpos  racemosus 474, 619, 523 

Symphysa  eripalis 916 

Synanceia 156 

cervus 258 

erosa 156 

horrida 166 

SynanceinsB 98 

Synanchia 166 

erosa 166 

Synancldlum 166 

erosum 156 

horrida 156 

Synchloesara 783 

Synchlora  rubrifrontaria 908 

Synedaalleni 878 
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8yneda  hudsonica 878 

ochraeea 878 

fteposita 878 

socia 878 

Syngnathidae 576 

Syngnathus  segallensis 588 

Syngrapha  ignea 876 

Sycidotea 13,28,665 

bicuspida 28 

conaolidata 664,665 

nodulosa 29,83 

ritteri,  new  species 663,664,665 

Synodus 601 

Synotus  barbastellus 455,456 

Synthemiinse 698 

Syntomidse 792 

8yscenus 5 

Infelix 29 

Systratlotus  americanus 857 

Tabu 133 

Tachyglossufl  aculeatus 435,439,457 

Tsniocampa  furfurata 868 

Tanlte 956,967,968 

Takltaroo 270 

Tlalledega  montanata 889 

var,   magnolia- toi- 
•    data,  new  variety         889 

Talpa  europaea 442, 449, 451, 462, 454, 460 

Talpidse 460 

Tamias  striatus 468 

Tanaella 5, 16 

Tanaidffi 3,5,6,7,8,9,10,12,22,27,30 

Tanaioidea 3,672 

Tanais *. 12,13,16,28 

cavolinii 28 

robustus 13 

Stanford! 11 

Tanaopeis 5,8 

Tapinostola  orientali.s 862 

Taracheareli 876 

major 876 

TasBiii  Wirt,  The  Persimmon  Creelc  Mete- 
orite          956 

Tauridse 264 

ricei 264 

Telagrion  daeckll 686,715,720 

Telea  polyphemus 792 

Telebasia  salva 686, 716 


Teleonemia  nigrina . . . 

Telotha  henselii 

Temnelytia 

harpuri... 

Teranistia 

ventricosus . 
Tenodera  fasciata 


362 

23 

566 

556 

,  264 

264 

565 

Tenrec  ecaudatus 437, 460 


Tenrecidtt. 
Tephroclystis. 


absinthiata 

bifasciata,  new  species 

casloata,  new  species 

columbiata,  new  species  . . 
cootenalata,  new  species. . . 

expallidata 

laqusearia 

laricata 


460 


889 


891 
891 


Page. 

Tephroclystis  multistrigata 890 

niphadophilata,  new    spe- 
cies   890 

periusca 890 

rayocostaliata 889 

satyrata 889 

subfoveata,  new  species 892 

Tetraodon  lacrymatus .\ . .  944 

latifrons 944 

Tetraodon  tidse 944 

Tetraroge 164,167 

barbatus 164 

dermacauthus 171 

gantheri 165,166 

kagoshimensis iTi 

longlsplnis 167 

var.nuda 167 

nibripennis 167 

Teuthldidse 944 

Teuthis  guttatus 944 

Thalassoma  aneitense 989, 948 

Thanaos  icelus 788 

1  ill  us,  new  species 788 

lucilius 788 

mariialis 788 

The  Aleyrodids,  or  Mealy-Winged  Flies, 

of  Caliiomia,  with  References  to  other 

American  species,  by  Florence  £.  Bemls.  471 

The  Lepidoptera  of  the  Kootenai  District 

of   British   Columbia,  by  Harrison  Q. 

Dyar 779 

The  Osteology  of  some  Berycoid  Fishes, 

by  Edwin  Chapin  Starks 601 

The  Persimmon  Creek  Meteorite,  by  Wirt 

Tassin 955 

TheSculpins 281 

Thecla  califomlca 786 

nelsonii 786 

ssepium 786 

spinetorum 786 

Theoclytes  cingulata 661 

Therasea  angustipennis 876 

Therina  lugubrosa 911 

somniaria 911 

Thespis 565 

cubensis 667 

fasciata 565 

parva 565 

purpurascens 666 

quinquemaculata 666 

surinama 568 

Thiodia  apacheana 9^6 

arctostaphylana 927 

artemisiana,   var.    infimbriana, 

new  variety 927 

elongana 927 

^                         var.  transversa 927 

pseudotsugana 927 

Thomomys  talpoides 416,448,468 

Thor  floridanus 74 

Thorny  Pop-Eyes 94 

Thorybee  pylades 788 

Thriothorus  rosaceus 208,204 

striatulus 206 

Thryomanes 2O6 

Thryorchilus,  new  genus 197 
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Thryorehllus,  brownl 198 

Thryothonw 197,209 

lequinoctialiH 202 

grenadensis 210 

guadeloupeiiBifl 209 

martinicensis 209 

mesolencos 209 

muidciu 209 

platendfl 202 

nifescens 210 

wiedi 202 

Thyanta  casta 861 

Thyatiridffi 886 

Tbyropteradiacifera 841 

Tbynocera 645 

affinifl 646 

annulicomis 546 

austialifl 644 

cincta 646 

crinicomis 646 

flavipes 646 

hirtlcomis 646 

histrio 646 

laticomifi 646 

nigra 545 

oblongata 646 

spectablllfl 646 

tessellata,  new  species 646 

Thysanlchtbys,  new  genus 122, 174 

cro8sotus,new8pecie8.  122,128,174 

Tlchlllaflava 6*4 

TUesina 676,577,699 

glbbosa 677.599 

TUeainlns 676 

Tilia  americana 507 

Tinea 776 

acapnopennella 776 

auropulvella 776,988 

aurosufirnsella 775 

biflavimacalella 775 

biselliella 776 

croceovertlcella 776 

dondstrigella 775 

fuscipunctella 777 

griseella 777 

insignisella 776 

iridella 774 

leucocapitel  la,  new  species 776 

nlveocapitella 777 

nubilipennella 777 

oregonella 776 

pellionclla 777,938 

porrectella 752 

spretella 777 

Tlneid  Moths  from  British  Columbia,  with 
Descriptions  of  New  Species,  by  August 

Busck 746 

Tineldse 754,770,937 

Tineola 776 

biselliella 776,938 

Tlngltidtt 862 

Titanethes 5.26 

Tokenoko  Mebaru 106 

Tokublre 692 

Tokuhire 592 

Tortrlcidae 924 


Page. 

Tortricidia  testacea 9lb 

var.  crypta 91b 

Tortrix  albicomana 9S1 

argentana 981 

bergmanniana 9S1 

dorsalana 931 

osseana 931 

Tozdcampa  victoria 878 

Trachldermus 234.262,269,301,838 

ansatus 262,333 

fasciatus 262,2&1 

Trachoma 761 

falciferella 751,988 

Tnunea 712 

burmcisteri 712 

chinensis 712 

euryale 686,712,719 

Trapexonotus  nebulosus 853 

Trichochlamys  lacteata 90O 

Trichoniscids 4, 16, 670 

Trichoniscus 27 

cavcmicola 6,22,26 

papillicomls,  new  species...        670 

stygius 6,28.27 

Trichopleon 7 

Trichopsylla 870,371 

gallincB : 443 

melis 444 

penclUiger 871,446 

Trlchopsyllus 878 

Trichotaphe 761 

Junddella 762 

leuconotella,  new  species . .        762 

serratlvitella 762 

simpliciella.  new  species ...        761 

trlmaculella 762 

Trlgla 831 

Triglidtt 881 

Trlglops 283»250.262,8SS 

beani 250,888 

pingeli 250,252 

sccptlcus 251 

Trlgonophora  periculosa 871 

v-brunneum 871 

Tripheena 817 

Triphosa  progressata 899 

Trithemls 708,709 

aurora 686,708,709,719,720 

mlnuacula 686,709,719,720 

trlvlalis 709 

Troglodytes,  A  Review  of  the  Wrens  of 

the  Genus,  by  Harry  C.  Oberholser 197 

Troglodytes 197,198,208.209 

aedon 197,198,201 

aedon 201 

aztecus 201 

marianse 201 

parkmanii 201 

var.  aztecus 201 

var.  parkmanii 201 

americana 201 

audax 208 

auricularis 199 

aztecus 197 

beanl 197,208 

brownl 197,19§ 
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Troglodytes  bronneicollls 197,200 

a  rufociliatus .-.         200 
bruD  neicoll  is . .         200 

cahooni 200 

cahooni 200 

colnmbee 205,206 

fuly\is 201 

furvus  albicans 207 

rex 202,203,207 

grenadensis 197,210 

guadeloupensis 209,210 

homeiuis 208,204 

hortensls 203,204 

hypa«don 204,205 

inqaietus 206 

insularis 208 

V  intennedias 201,204,206 

magellanicus 203,204 

martinlcenis 209 

mesoleucus 209 

monticola 200 

murinus 203 

musculus 197, 202. 203, 2a5, 210 

acosmus,  new  sub- 
species          204 

albicans 207,208 

atopus,    new    sub- 
species           207 

clarus 206,207 

enochnis,  new  sub- 
species           207 

hornensls 208,204 

hypsedon 204 

inquietus 205 

intermedins 205 

musculus 202,208,206 

puna 203 

rex 202,204,208 

striatulus 201,205,206 

tecellatus 203,2(M,207 

tobagensis 206,209 

wiedi 202 

musicus 197,209 

ochraceus 197,199,200 

pallida 202,204 

peninsularis 198,201 

rufescens 197,210 

rufociliatus 199,200 

rufulus 206,210 

aolstitialis 197,199,200 

BOlstitiatis  «  f  rater 199 

frater 199 

macrourus 197,199 

solstitialis 199 

sylyestris 201 

tanneri 197,208 

tecellata 208 

tobagensis 206 

Troilite 965.956 

Troxlmon 471,532 

True,  Frederlclt  W.,  Notes  on  a  Killer 
Whale  (Genus  Orcinus)  from  the  Coast 

of  Maine 227 

Turdusmerula 443 

Tureiops 227 

Two   New  Cymothoids  from   the  West 
Cocut  of  Central  America 51 


Page. 
Two  New  Ferns  of  the  Genus  Polypo- 
dium,  from  Jamaica,  by  William  R. 

Maxon 741 

Two  Orthoptera  hitherto  unrecorded  from 
the  United  States,  by  Andrew  Nelson 

Caudell 949 

Tylidae 4,15,16 

Typhloniscus  stygius 27 

Typhlopsylla 423,425 

agyrtes 448 

alpaeurop«a 448 

alpina 452 

altaica 448 

americana 448 

assimilis 448,449,451 

bidentaUformis 449 

bisoctodentata 449 

caucasica 451 

dasycnemus 449 

dictenus 454 

fraterna 450 

gracilis 452 

grandis 468 

hexactenus 455 

ingens 450 

intermedia 450 

mexicana 452 

musculi 458 

nudata 425,452 

octactenus 871,466 

orientalis 450 

pectiniceps 458 

pentacanthus 450,451,456 

setosa 461 

spectabilis 468 

tristis 451 

uncinata 451 

unipectinata 467 

Typhlotanais 5,8 

Ucapugilator 76 

Uhler,  Philip  R..  List  of  Hemiptera-Het- 
eroptera  of  Las  Vegas  Hot  Springs,  New 
Mexico,  Collected    by  Messrs.    £.   A. 

Schwarz  and  Herbert  S.  Barber 849 

Umbellularia  califomica 474,489,502.507,628 

Umiltajilsa 801 

UnadiUa 921 

Ungulata 461 

United  States,  Two  Orthoptera,  hitherto 
unrecorded,  from  the,  by  Andrew  Nelson 

Caudell 949 

Upogebia  pugettensis 78 

Uranidea 282,284,268,838 

dybowslcii 266,-268,269,888 

gracilis 268 

quiescens 268 

reinll 266,268,888 

Uranotes  melinus 786 

Umatella 214 

gracilis 212,214 

Urobopyrus,  new  genus 86 

processse,  new  species 86 

Urocaris  longicaudata 78 

Urocyon  cinereoargenteus 488 

Uropodias 9 

Uropsila 197 
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Uropdla  anricularis 199 

Bolatitlalis 197 

Ureidse 461 

Ursusarctos 438,461 

horribills 468 

Valvifera 3,39,47,661 

Vanessa  atalan  ta 785 

cardui 786 

carye 785 

huntera 785 

Vates 673 

annectens 573 

cnemidotus 673 

panensis 673 

tolteca 573 

townsendl,  new  species 573 

VaUnse 671 

Vellitor,  new  genus 235,318,835 

centropomus 318,319,335 

Venusia  cambrica 893 

duodecemlineata 893 

Vermilia 26 

Vermipsylla 376,434,463 

alacurt 376,434,461 

Vermlpsyllidffi 373,876,434 

Vespertilio  capaciuii 455 

clllatus 456 

cubensis 837,388 

fuscas 337 

cubensis 337 

lepidus 340,341 

miradorensis 337 

morinus 454,465,456,461 

mystaclnus 456 

nattereri 456 

nilssonli 456,461 

serotinus 455,466,461 

Vespenigo  discolor 454, 455, 466 

fuscus  cubensis 337 

nathusli 457 

niissonii 456 

noctula 454,456 

pipistrellus 455,466 

serotinus 466 

Vespems  cubanns 338 

Viburnum  nudum 496 

Victorella  pavida 212 

ViverridflB 462 

Volitans 142 

Vulpes 436 

vulpes 438 


Page. 

Walshia 767 

amorphella 767 

Washington  ia  nuda 474 

Weaver-Bird,  African,  description   of  a 

new,  by  Harry  C.  Oberholser 683 

White  Roclt-FIsh 188 

Willow  Goby 309 

WIllowMaiden 100 

Wilson,  Charles  Branch,  a  New  Species 
of  Argulus,  with  a  more  Complete  Ac- 
count of  Two  Species  already  de9crit>ed.         627 
Wrens  of  the  genus  Troglodytes,  Review 

of  the,  by  Harry  C.  Oberholser 1 97 

Xanthia  flavago 871 

Xantho 88 

Xestopsylla,  new  genus 373,374,434 

gallinacea  . .  375, 434, 457, 461 ,  462, 463 

Xylina  capax 870 

fagina 870 

oregonensis 870 

X  y  lomiges  dolosa 861 

hiemalls 861 

perlubens 861 

rubrica 861 

simplex 861 

Xystrota 907 

hepaticaria 901 

Yama-no-kami 142, 165 

Yanagi  Haze 309 

Yanagi-no-mai 99, 100 

Yponomeutidae 745, 754, 932 

Ypsolophus 759 

Za^dyus  mlnntus 376,434,457 

Zanclognatha  ochrelpennis 881 

Zaniolepis 232 

Zebrasoma  flavesceus 944 

velif erum 944 

Zelleria 753,754 

celastrusella 754 

gracllariella,  new  species 753,933 

ribesella,  new  species 754 

ribesiella 933 

Zelusluridus 864 

Zenobiana 13 

Zesticelus 282,284.288,334 

bathybius 288,3»4 

prof  undorum 288 

Zonophryxus,  new  genus 13, 15, 17, 677 

retrodens,  new  species 677, 678 

Zophodia  packardella 921 

Zosteropoda  hirtipes 866 
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